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I JUST HAD A 



HOOORAfSfNC 



EXPERIENCE! 



r 





"It was one of those emergencies where power 
means safety. We were passing a car on the high- 
way when another car turned in from the left. My 
driver 'gave me the gas,' but I just didn't have 
any pep. 

"Under the strain, my worn-out spark plug wires 
'shorted' to a ground, robbing the spark plugs. 
If the driver we were passing hadn't slammed on 
his brakes and pulled over, it would have been bad. 



"Next thing I knew, we were in a Packard 
Certified Re-Wiring station, and my hood was 
up. The mechanic replaced the old wires with 
new Packard cables. Then he checked all the 
electrical circuits. No more failures like that 
for me!" 



S0 

PACKARD CERTIFIED RE-WIRIHG CHECK UP 

FHVIiri""' Packard Certified Re-Wiring check- 

— — = It doesn't take long or A Pff ^^^^^JJ^^^^ .^fety measure. It's 

cost much to have a -^X^n:^^^^^^ possible fires from 

trained Certified Ke- a saieguai & r prevents 

Wiring mechanic go ^ad conne ons an^^^ ofte^. 

over your car and re- costly rep<iiia 

;iace^defective, worn- if your ^%%^,Zl Irlltl 

Ut cables. If the Packard Certified R^'W^^^^ 

spark plug wires are have him get in touch with bis Packara 

^^^^ 'Cking," a new set of jobber. Packard Electric Division, 

^^^ion cfbl^s 'will restore pep ^neralMotors Corporation. Warren, O. 

and power. If his accurate checking ^^^^ 

instruments show "bottlenecks in the ^ ^ M XX 
smarting, primary ignition, lightmg or 
rccTss^iy^circuiis, he will -ke aU the^ 
necessary replacements with Packard 
cables of the right gauge. 
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THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 



Takes off like a transport plane! 




THE Tluid Drive Chrysler takes 
oflf with the smooth, steady 
power-pull of a transport plane- 
No jerks... no heave-and-rest tug- 
ging. ..just a giant surge of power 
that's smooth as oil, because it's a drive 
through oil! 

Just keep your eye on the speedometer 
as you tread the accelerator of a Fluid 
Drive Chrysler. 

Watch that needle move swiftly... stead- 
ily... smoothly. 

Without touching the gear shift lever... 
always in high-gear position... you move 

BE MODERN WITH FLUID DRIVE 

AND VACAMATJC TRANSMISSION— 



in a twinkling, with- 
out jolts or jerks, to the 
head of the traffic line! 

Action so smooth you 
don't realize how swift 
it is unless you watch 
the needle. You get 
away like a transport plane .. . and like a plane 
with variable -pitch propellers, you cruise 
on a small fraction of your total horse- 
power... a great contribution to economy! 

Try Fluid Driving today at the near- 
est Chrysler dealer's . . . and don't 
forget to watch the speedometer climb! 



Seef/ie lasf wordinStafion Wagons. ..Chrysler Town & Country Car 



★Tune in Major Bowes, CBS.Thurs.. 9-10 P.M., E.D.S.T. 
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SPARK PLUGS NEE f> 

CLEANING 




WHITE 
Oxide Coating 
Cleaning is possible 

Oxide coating, — a residue of 
combustion, which collects on 
spark plug insulators, — is an elec- 
trical conductor when hot. 
When the engine is pulling hard, 
or turning at high speed, the 
temperature of the coating is 
high, and its conductivity at a 
peak. 

Under these conditions, the 
spark plugs misfire because the 
oxide coating intermittently 
short circuits the current, and 
the fuel charges in the cylinder 
are not fired. The misfiring elim- 
inates the heat source, and the 
temperature drops, — the oxide 
cools,— and the plug starts firing 
again. 

"Jack-Knif* Cleaning" Won't Do 

Oxide coating (see pictures 1 and 
2) cannot be scraped away. It 
adheres too tightly to the spark 
plug insulator. Yet, if not re- 
moved at 4,000 mile intervals, 
it can result in a loss of power 



FUSED 
Oxide Coating 
Cleaning still possible 

as great as 21%, and a gas waste 
as high as one gallon in ten. 

Registered AC Spark Plug Clean- 
ing Stations (there are 60,000 
of them) were established and 
equipped by AC because of ox- 



Gel P/vgt 

CLEANED 
where you sm 
this Sign 




CLEANING STATION 



BLISTERED 
Oxide Coating 
Too late for cleaning 

when plugs are too blistered, as 
in picture 3, or too worn for 
further good performance. Usu- 
ally this is around the 10,000 
mile mark. Such plugs should 
be replaced to be sure of peak 
performance, best fuel mileage, 
and easy starting. 



The 
QUALITY 

Spark Plug 



ide coating. They use a special 
AC cleaning machine which com- 
pletely removes this coating in 
a few seconds. At 5c a plug, their 
service is a real economy. 

Remedy for Worn or Blistered Plugs 

Of course, there comes a time 



More AC'S are used as standard factory 
equipment than any other make of spark plugs 




AC SPARK PLUG DIVISION* General Motors Corporation - FLINT, MICHIGAN 
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Where-to-Buy-lt Index Starts on Next Page 

Meeting the Submarine Menace 

/^NLY the submarine can beat the submarine, says 
Simon Lake. The man who invented the even- 
keel submarine back in 1897 thinks building surface 
ships to aid Britain is like adding coal to a fire, for in 
the long run submarines will always win over surface 
craft. Instead, he proposes in a signed article written 
for our August issue the construction of giant cargo- 
carrying submarines. Not mere 600-tonners like the 
"Deutschland" that eluded the British blockade to 
reach America in 1916, but 13,000-ton submersible 
freighters. Don't miss his story. 

The Age of Packaged Power 

"C^ROM Chicago to New York a Stratoliner races in 
less than three hours. A Diesel "tank" prowls 
Antarctica, a 13,900-ton motorship goes to sea, a gas 
engine powers a Dakota farm. Numbed by marvels, 
we take for granted the internal-combustion engine. 
A two-part story starting in August tells how it has 
made your standard of living the highest known. 



Next Month 

npWENTY years ago they said 
the oil famine would arrive by 
1941. It is still a third of a century 
ahead of us, yet today engineers 
can extract only a third of the oil 
in a pool. If another third could 
be recovered, our reserves would 
be doubled. Perhaps this will 
come, with the new technique of 
horizontal drilling, which lets oil 
flow by gravity from its pool. The 
story of this development is told in 
"More Oil from the Earth" with 
eight Coloroto pages, in August. 

Our Secret Weapons 

P>LENTY of crackpot ideas about 
war-winning weapons are of- 
fered our defense authorities. Tips 
about 100-mile death rays and 
"clouds" that explode on contact 
with a bomber. But there are val- 
uable suggestions by the score, 
and scientists are culling them and 
developing their own ideas for 
guarding the U. S. A. from attack. 
A new explosive made of steam, 
air and natural gas is one secret 
weapon of which you are given an 
inkling in a feature next month. 

Fitting Men to Jobs 

"\/0U might have been a great 
violinist, but you're shoveling 
coal on a locomotive. Or you're 
unhappy as a lawyer while latent 
architectural ability lies unreal- 
ized. Well, more than a million 
persons are finding the right jobs 
this year through industrial apti- 
tude tests. "Fitting the Man to the 
Job," an August article, is worth 
your while to read. 



Published monthly by POPULAR MECHANICS COMPANY, 200 East Ontario Street. Chicago, U. S. A. Single copy in the United 
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II aKre« that Dare was plenty justified 
■ in boastinx ubout his new cnr. "Manl 
What zip!" he said. "What smoothness!" 



2 1 told him: *'If you take my advice 
• you'll protect it with PvroiU You 
know filudso. gum, carbon ana acld-cor- 
roslon can wreck a new engine!" 




3 "Bosh!" Dave says. "Why thia en- 
' gine's n»w. It's got a lubrication 
Syft«mi what I meant It docnn't need 
anything extra to protect it. They build 
•ngines nowadajra to run under nevere 
oonditions — high epeed, hard driving. 
Today's engines are built to stand upl 



4 Well. sir. thru a..- , -i.thB 
■ ago. Today I pu»»ed poor. crettilwUffn 
Dnvo as they were towing liim in. Liitcr 
on he told me: "Everything happens to 



mol A broken bearing — weakened by 
acid*oorrosion!" "Dave," I said. "Pyroil 
could have paved you thi^ Pyroil would 
have protected that fine new engine 
against juHtsuch daniagound breakdown!" 



Yes, Pyroil keeps a clean engine clean. That's wliy it is so 
excellent for new cars. Pyroil is b-a-l-a-n-c-e-d to protect 
engines, new and old, against the inroads of contamina- 
tions like sludge, gum, hard carbon and acid-corrosion. 
At the same lime it maintains "silky" responsiveness; im- 
proves performance where performance lags. 

Ask your service station or garage salesman to *'add a little 
Pyroir* to the gas tank and the crank- 
case of your car, today. Only a few 
ounces needed, at only a few pen- 
nies cost. Enjoy- the difference.! 
Manufactured and Guaranteed 
by Pyroil Company, W. V, 
Kidder, Founder, 57 Pyroil 
BIdg., LaCrosscy Wiscon- 
sin, U. S. A. 



DISTRIBUTORS: 

CHECK AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 




ADD 

MERELY 
OUNCES TO 
GAS TANK « 
CRANKCASE 



PYROIL COMPANY, 

57 Pyroil BIdg., LaCrosse, Wisconsin, U.S.A. 
I'd like to know why and how Pyroil protects new and 
old cars against acid-corrosion and other contamina- 
tions. Please send Free circular, "What Motor Car 
Manufacturers say." 

O Send details of your plan for Distributors. 

Name 

Address 

Cllv 



.State. 



WHERE-TO-BUY-IT rNDEX 

Including names and addresses of manufacturers or 
distributors of commercially available products 

Motorboat has plastic glass windows 4^ ^ 

Arthur E. Doane, Stamford, Conn. 

"Machine gun" flash camera 4 

U. S. Army's 28-ton truck 5 

Fire bomb put out with gun 

Smoke costs U. S. $2,500,000,000 yearly 

Assembly line model 6X/ 

Miniature model of city 7^ 

Combination lock for car door 

L. V. Grover, 542 N. Kilkea, Los Angeles, Cal. * 

Bathroom light has outlet for shaver ^7l/^ 

Beardslee Chandelier Mfg. Co., 216 S. Jefferson St., Chicago ^ 

"Cluster" aerial bomb 12^^ 

Midget truck and trailer 121^ 

Clipper outpulls tug in test 13\/ 

Power bicycle has auto seat 13 

Safticycle, Inc., 505-510 Gillette St., LaCrosse, Wis. 

400-mile wind tests planes 14 

Automatic steam plant for truck or bus 1 

Aptitude tester for student pilots 25^ 

Electric belt sander 25i/^ 

Mead Specialties Co., 15 So. Market St., Chicago 

British Army's rescue boat 26 

Midget "range" trains riflemen 26^ 

Mechanical mother feeds puppies 26 

U. S. Army trains "Panzer" force 27"^ 

Magic-mirror display 31 

Low-cost house of cotton 31 

Army truck crosses river on cable 3^ , 

"Bubble bomb" for submarine 3iy \ 

New-type, small size parachute 32 

Portable house hauled in sections 33 

Electric cars carry plant visitors 33 

Super fluid-drive for ship 38 /' 

"Blackout" plane plant 38 

Huge tent shields dam 39 

Noninflammable fabric from seaweed 39 

Detachable parachute pack 40'^ 

Switlik Parachute Co., Lalor and Hancock Sts., Trenton, N. J. 

Wire coils in shoe sole 40 

Four-way stapler 40 

Ace Fastener Corp., 3415 No. Ashland Ave., Chicago 

"Glass coats" guard power line insulators 44 

Typewriter last-line indicator 44 

Dispenser for toothpaste tube 45 

Jack Yarmov & Co., 2 W. 46th St., New York City 

War tanks roll from assembly line 45 

Automatic book mark 45 

Jameson Products, Glencoe, 111. 

Man Overboard 46 

Steel tracks for army tanks 48 

Silencer for planes 48 

Writing disappears from magic pad 48 

Bermat Products Corp., 74 Lafayette St., New. Yorlt City 

Surfboards with sails 49 

Glasses help golfer keep eyes on ball 49 

Chicago Eye Shield Co., 2300 Warren Ave., Chicago 

Color transparency viewer 53 

Albert Specialty Co., 231 So. Green St., Chicago ✓ 

"Merry-go-round" arm to launch bombers 54^ 

Rubber veil protects blossoms 55 

Portable fluorescent lamp 55 

Aray Mfg. & Supply Corp., 3107 Pine St., St. Louis, Mo. 

Pillory trap for livestock handling 59 

Russell <5c Co., PlatteviUe, Wis. 

Super microscope 60 ^ 

Infrared "blackout" camera 6k 

Twin sofa opens into bed 62 

The Englander Co., 2447 W. Roosevelt Rd., Chicago 

(Continued to page 6A) 
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AND WHEN YOU STOP TO BUY GASOLINE, THIS EMBLEM 
TELLS YOU WHICH PUMP CONTAINS THE BEST 

THE ETHYL EMBLEM on a gasoline pump stands for extra quality 
in anti- knock (octane number) and all-round value. Samples are 
double-checked by your oil company and the Ethyl laboratories. 

In your car, "Ethyl" means a cooler-running engine in summer; 
a quicker-starting engine in winter; extra power and smoothness 
all year. When yoii stop for gasoline, the Ethyl emblem tells you 
which pump contains the best. ethyl gasouni: corporation, new tork 
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TOUGH on OIL-PUMPING 'GENTLE on CYLINDER WALLS 

# There's Just nothing you can do about 
worn-out piston rings except replace them. 
And the sooner the better. 

Worn piston rings cause oil -pumping— 
that means wasted oil. But even more im- 
portant, worn piston rings often signal rapid 
cylinder wear — and that leads to excessive 
repair bills. 

At the first sign of oil-pumping re- 
place your worn rings with Hastings Steel- 
Vent Piston Rings. They stop oil -pumping 
and check cylinder wear. Any good 
mechanic can install them — quickly and 
economically. 

Buying a used car? Ask the dealer If it's Steel- 
Vent Reconditioned. It's a better buy if it is. 

HASTINGS MANUFACTURING CO.. HASTINGS. MICHIGAN 

Toronto and Winnipeg 

STEEL. VENT PISTON RINGS 
IN CARS, TRUCKS AND TRACTORS 



I 



I 
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(Continued from page 4A) 

Chair-ottoman 62 

Walter M. Engel Co., 206 Lexington Ave., New York City 
Boudoir table and desk 62 

Lullabye Co., Stevens Point, Wis. 
Stove on refrigerator top 62 

Erich Loeb Co., 206 Lexington Ave., New York City ^ 
Radio and floor lamp 63'' 

Superior Upholstery Co., Elmwood, Conn. 
Ironing board in kitchen table 63 

D. F.H. Novelty Furniture Co., 513 Porter Ave.. Brooklyn, N. Y. 

Cedar chest 63 

West Branch Novelty Co., Milton, Pa. 
Sleep choir 63 

Eclipse Sleep Products, 206 Lexington Ave., New York City 

Bicycles carry food to London's defenders 64 

Fading of bursting star recorded 64 

"Walk and wait" lights control pedestrian traffic 64*^ 

The Walkohte Co., Inc., Montgomery, Ala. , 

High-speed aluminum welder 65^ 

Progressive Welder Co., 3050 E. Outer St., Detroit, Mich. 

Art school teaches camouflage for factories 65' 

Self-feeding bin for small parts 71 

Lyon Metal Products, Inc., Aurora, 111. 

Room humidifier automatically filled 71 

Weeks Valve Co., 3308 14th St., N. W., Waslilngton, D. C. 

Snowflake crystals preserved 76 

Self-timing point mixer handles four cons 77 . 

Landon P. Smith, Inc., Irvington, N. J. 

Jap firemen use bombs to put out fires 77 

Post-card duplicator operated by hand 77 

Pac Mfg. Co., 641 Ohio, Terre Haute, Ind. . 
Torture by the Mile 78^ 

Truck paddle-wheels for use in mud 80^ 

E. O. Dalton, Mustang, Okla. 

Paint brush holder and wiper 80 

Bender Products, Dana Ave., Mastic, New York 
Meter locates motor vibration 80 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Four-place stretcher bearer ,8T^ 

Disk file smooths fenders 81V^ 

Ballard & Co., 1141 FrankUn Ave., Columbus. Ohio 

Soldiers practice landing with dry-land boat 82 

American heads growing broader 82 

Detachable bicycle bar for man or girl 82 

William Hansen, 108-53 50th Ave., Corona, L. I., New York 

Movie camera fans rent stage settings B6 

Nicknames for car parts on assembly lines 

Two-way radio for light planes 87"'^ 

Air Associates, Inc., Bendix, N. J. 

Three Big Bombers Used by Royal Air Force 88 

Outboard motors ferry tank 90 

Flame-throwing snow plow 90 

Painting enameled on steel 91 

H. Edward Winter, Cleveland, Ohio / 

Fast X-ray picture 91^ 

Escape chute for powder-plant workers 95 

Flower bowl in lamp base 95 

Metallic Arts Co.. 1523 So. Michigan Ave., CtUcago 

Freight rides lake ferry 96 y 

Ground instrument teaches "blind" flying 96v 

Searle Aero Industries. Inc.. Hawthorne. Calif. 

Wet electrolytic condenser has 600-volt rating 139 

Aerovox Corporation. New Bedford. Mass. 

Signal generator for push-button sets 139 

Allied Radio Corporation. 833 W. Jackson Blvd.. Chicago 

Compact low-loss variable condenser 139 

National Company. Inc.. 61 Sherman St., Maiden. Mass. 
Vertical rod antenna system 139 

Vertrod Manufacturing Co.. 132 Nassau St., New York City 
Miniature portable with extension antenna 140 

Sentinel Radio Corp., 2020 Ridge Ave., Evanston, 111. 

Radio for light planes 140 

Heath Company. Benton Harbor, Mich. 

Portable radio direction finder 140 

Sea Pal Radio Co., fi22-West L^ti SI— Chicago 

(Continued to pag&^SA) > 
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Have you come 




to this point? 




Once in almost every man's life there comes the time when he real- 
izes, with the suddenness of a lightning flash, that he isn't getting 
anywhere . . . that, while time is flying, he is standing still, in a 
business way . . . with no promotions and a stationary income . . . 
and that all the while he is growing older, and older, and OLDER. 



He 



may even realize that his failure is due to 
his lack of special ability, but— if he is like all 
too many men, he does nothing about it, 
accepts the whole picture as inevitable, per- 
haps feels a bit bitter about it, and goes on down. 

But — if he has the right metal in him — he'll 
do what thousands of others have done in the 
last thirty-three years — men who found them- 
selves going round and round in a back eddy 
— he'll begin at once to qualify Jiimself for a 
better position (and for still bigger and better 
positions) by getting special training in his 
spare time at home. 

That's the LaSalle way • • • 

• • . learn while you earn 

and almost inevitably, you'll get more and more 
money because you'll be worth more and more. 

Dramatic life stories . . . stranger, many of 
them, than fiction . . . are told in thousands of 
letters in our files — of men climbing from the 



ranks of common labor to financial indepen- 
dence or professional ranking ... of thousands 
lifting themselves from dead-end jobs of hope- 
lessness to the path of rapid promotion and, 
bigger money. 

Right now . . . today . . . this very minute . . . 
there are thousands of well-paying openings for 
the men qualified to fill them; for there is a 
definite shortage of highly-trained men — the 
kind that know what to do and how and when 
to do it. 

During the next ten years, this shortage will 
be even greater — due to rearmament, industrial 
expansion, and the absence of many men in 
military service. So — 

NOW is the time for YOU to act ... to say 
good-bye forever to discouragement, to a fixed 
low income, to your many money disappoint- 
ments ... by checking and mailing the coupon 
below. What it brings to you will cost you only 
a postage stamp, but it has been worth a fortune 
to thousands and CAN be to YOU. 



LASALLE Extension University 

A Correspondence Institution 

Please send me your interesting 48-page book on the field indicated, and outline of 
low cost LaSalle plan — all entirely free. 

TcU us which of the following programs of home-study training interests you most: 

□ Business Manattement DTrafHc Manaitcment DC. P. A. Coaching for 

□ Higher Accountancy QLaw — LL.B. Degree Advanced Accountants 

□ Modern Salesmanship □Commercial Law PStenography 

□ Modern Foremanship □ Expert Bookkeeping — Stenotypy 

□ Industrial Management □ Business English DEaectiye Speaking 

NOTE: If you are undecided as to the field which offers you the largest 
opportunity, write us a brief outline of your business history and educa- 
tion, and we will gladly advise you without obligating you. 



Name Present Position 

{Please print your name and address) 

Address ' Age. 



Dept. 764-R 

CHICAGO 
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WITH A 

HARLEY- 
DAVIDSON 




Vacation days are full of thrills 
— when a Harley-Davidson 
Motorcycle is your "magic car- 
pet"! Takes you to distant beauty 
spots you've always longed to 
see — fast and economically. You 
can view ALL the sights along 
the way — stop over wherever 
and whenever you please. Make 
Xhis vacation one you will never 
forget — see your Harley-Davidson 
dealer today! Send Coupon How. 



•Addnesg 



(Continued from page 6A) 

Craftsman and Shop Notes Index 

ART AND ARTISTS 

Non-slip brake for T-square 116 

Drawings "inked" by steaming 120 

Interchangeable slide on triangular rule 128 

Wiper for art brush 156 

AUTOMOTIVE 

Ways on rack to balance armatures 157 

Checking wear on motorcycle chain 157 

Sandbag protects tire while welding fender 158 

improvised cotter-key puller 158 

Keeping valve-grinding compound on motor block 158 

Trunk floor linoleum-covered 158 

Utilizing the glove compartment 159 

Bumper signals aid worker in parking lot 159 

Eliminating sun glare for motorists 160 

Removing tire from truck rim 160 

BOATS 

Attaching outboard motor to a canoe 99 

Oar locker house for boat club 106 

"Falcon" 121 

Sun room for boat pier 127 

FARM 

Novel hooks to hang harness „.143 

Time-saving method of removing well pipe 144 

Depth gauge for disk harrow 149 

Folding brackets for heavy objects . 152 

Milk cans kept cool by evaporation 152 

HAND TOOLS 

Metal lath cleans soldering iron 104 

Butt hinge used as squaring tool „ 104 

Turning chisel has interchangeable blades. 107 

Guards on hedge shears protect hands 112 

Modeling clay stores oil on stone 114 

Tool pries floor molding loose 119 

How to use cold chisels 141 

Drill case made from tobacco can 144 

Shield to protect drill chucks 146 

Holder for tempering work with torch 146 

Wood case to hold reamers 146 

Inexpensive punch set for sheet-metal work 150 

Safety razor comb cleans leveling surface 150 

Beam compass from steel tape 152 

Blocks hold work at angle in vise 152 

Combination drill and auger bit 154 

Strong cotter-key puller 154 

HOUSEHOLD 

Solving home problems 100 

Andirons made from old auto parts 102 

Rubber ball aids in stretching curtains 104 

Funnel serves as gauge to mark skirt length 104 

Magnet retrieves can lids 112 

Things to make from raffia 117 

Corks easily removed from insulated bottles 120 

Threading yarn through darning needle 120 

HUNTING, CAMPING AND FISHING 

Portable camp stove 105 

Tree branches stabilize canoe 10&. 

Folding camp chair supported by tree 107 

Self extinguishing candle for camp 113 

Guard for fishing reel 114 

Fishline reel made from film spool 114 

Fish creel carried on auto running board .- 116 

LAWN AND GARDEN 

Marker spaces and furrows plant rows Ill 

Pipe swing support has awning for shade 113 

Trick perch discourages wren-house intruders. „.114 

> (Continued to page lOA) 
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I can't hire 

the man 
who says: 

I CAN DO 




ANYTHING! 



77 



"There's no room In my business— or in 
most others — for the jack-of-all-trades. 
What we're looking for is men who are 
trained to do one thing, and do it well I 
"That's why we pay special attention 
to applicants who are I.C.S. graduates. 
We know they're ambitious, intelligent, 
able to concentrate — and we know that 
the International Correspondence 



Schools provide their students with 
sound, practical, modern training !" 

More than 4,000,000 men have studied 
I.C.S. courses. Today, many are busi- 
ness and industrial leaders. Where will 
you be Five years from today? This cou- 
pon will bring you complete informa- 
tion on an I.C.S. course in your field. 
Check it — and mail it — right nowl 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE SO YEARS OF SERVICE TO AMBITIOUS AMERICANS 



BOX 5606-J, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, "Who Wins 
and Why," and full particulars about the course before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 




□ Agriculture □ Air Brake 

□ Air Conditioning 
Q Airplane DraftiiiK 

□ Architectural Drafting 

□ Architecture 

□ Auto Kngine Tune-up 

□ Auto Technician 



□ Contracting and Building 

□ Cotton Manufacturing 

□ Diesel Engines 

□ Electrical Drafting 

Q Electrical Engineering 
Q Electric Lighting 
n Foundry Work □ Heating 



□ Aviation □ Aviation Mechanic □ Heat Treatment of Metals 



□ Boilermaking 

□ Bridge Engineering 

□ Chemistry 

□ Civil Engineering 

□ Coal Mining 
Q Concrete Engineering 



□ Marino Engines 

□ Mechanical Drafting 

□ Mechanical Engineering 

□ Mine Foreman 

□ Navigation 

□ Patternniaking 

□ Pharmacy □ Plumbing 

□ Poultry Farming 

□ Practical Telephony 

□ Public Works Engineering 
Q Radio, General 

□ Radio Operating 

□ Radio Servicing 

□ R. R. Section Foreman 



□ Highway Engineering 
D House Planning 
D Ixioomotive Engineer 
D Machinist 

O Management of Inventions 
D Mfg. of Pulp and Paper 

BUSINESS COURSES 

□ College Preparatory □ Foremanship □ French 
Q Commercial □ Good English 

□ Cost Accounting □ High School 
n C. P. Accounting □ Illustrating 
D First Year College □ Managing Men at Work 

HOME ECONOMICS COURSES 
Q Advanced Dresamaking □ Home Dressmaking 

□ Foods and Cookery □ Professional Drcmsmaking and Designing 



□ Accounting □ Advertising 

□ Bookkeeping 

□ Business Correspondence 

□ Business Management 

□ Cartooning □ Civil Service 



□ R. R. Signalman □ Refrigeration 

□ Sanitary Engineering 

□ Sheet Metal Work 

□ Ship Drafting Q Shop Practice 

□ Steam Electric D Steam Enginea 

□ Steam Fitting 

□ Structural Drafting 

□ Structural Engineering 

□ Surveying and Mapping 

□ Telegraph Engineering 

□ Telephone Work 

□ Textile Designing □ Toolmaking 

□ Welding, Electric and Gas 

□ Woolen Manufacturing 

□ Railway Postal Clerk 

□ Salesmanship 

□ Secretarial □ Spanish 

□ Showcard and Sign Lettering 

□ Traffic Management 

□ Tea Room and Cafeteria 
Management, Catering 



Name Ape,. 



.Addrcfts.. 



City ^Sfa/P Prcgrnt Position 

Canadian reHdmts Rcnd coupon to International Correspondence Schools Canadian, Limited, Montreal, 
British residents send coupon to 2. C. S., 71 Kingsxray, London, W. C. 2, England 
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IS YOUR CAR 

Saick or Chevrolet! 

Modernize its power with the Edison HC* 
Spark Plug. 

Edison alone offers a plug to fit your pre- 
'41 Buick or Chevrolet, with every advan- 
tage of the racing type plug— faster cooling 
... more power without motor "ping" . . . 
greater fuel economy . . . premium perform- 
ance with regular gas . . . longer life. Mod- 
ernize the power of your car by replacing 
with Edison HC* Spark Plugs. They cost no 
mora. 

Edison-Splitdorf Corp., West Orange, N. J. 




b^HC SPARK PLUGSi^ 



(Continued from page 8A) 

Lawnmower hung on side wall with cleats 116 

Fastening chain to pipe posts to make fence 128 

"Floating Island" segregates pool vegetation 128 

MODELMAKING 

Modelmaker's anvil from mower-sickle section 114 

Pocketknife holds models while painting 116 

Determining wing dihedral of model airplanes 116 

Model-airplane propellers tested 183 

PHOTOGRAPHY 

Compact photo-finishing cabinet 129 

Getting good photos around water 130 

Black spots removed from film 134 

Safety strap on reflex camera 134 

POWER TOOLS 

Gas-fired torch for light work 143 

Sanding and grinding a circular saw 145 

Handy rack for lathe bits 154 

Welder's drill and grinder 155 

RADIO AND ELECTRICITY 

Battery-operated code-practice oscillator 135 

Four-purpose amplifier for experimenters 136 

Seven crystal sets for beginners 138 

Spare power unit at low cost 139 

Suction-cup key mounting for emergency use 139 

Steel-stamp lettering on radio panels 139 

STORE AND SHOP 

Portable file for shipping tags 142 

Protecting paint in partly filled can 144 

Printing-press grippers held while washing rollers 144 

Solenoid pendulum 147 

Adjustable hanger to inspect garments 149 

Test samples of grain taken from sacks 150 

Sandpaper cleans printing press rollers 150 

Shop forge has electric blower 151 

Metal trough on counter holds screen wire 154 

Shoe scraper from car-wheel rim 154 

TOYS AND NOVELTIES 

Toy torpedo driven by rubber-band motor 106 

"Gun" made from ball and mailing tube 106 

Swing cigarette holder Ill 

Auto steering for sidewalk coaster 115 

WOODWORKING 

Reeded and fluted turnings on the lathe 97 

Sandpaper holds work in miter box 102 

Two shoe racks 103 

Cutout bird baths 108 

Extra cuts save work when making half-lap joints 112 

Friction catches provide pivots for photo frames 119 

Wooden latch for antique cabinet 127 

Clamp for wood carvers 145 

MISCELLANEOUS 

Indian-hunter weathervane 98 

Solder prevents screws from loosening 99 

Milk cartons serve as paint cups 104 

Child's swing made from old auto tire 107 

Inexpensive bow sight 112 

Broom clamp supports bicycle 114 

Spit roasts several wieners at a time 119 

Removable kennel door keeps dog cool 120 

Webbing stretcher leaves both hands free 128 

Key on chain easily identified 128 

Bamboo drawer for jigsaw blades 146 

Colonial-type tool-mounting board 153 



IMPORTANT NOTICE 



It Is the Intention of this magazine to provide its readers with 
Information regarding the latest developments in the mechanical 
arts. We take no responsibility as to whether the disclosures con- 
tained in our articles are covered by patents and advise readers 
to investigate this subject before making, using, or selling any of 
the products, machines, or processes described, in order to avoid 
possible liability for patent infringement. 



lOA 



POPULAR MECHANICS 




I 



o 
o 



i 





# 

A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 

READY REFERENCE INDEX 

New from Cover to Cover. Tells How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice. 2 — Blue Print Reading and 
How to Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4 — Shop Physics. 
5 — How to Use the SUde Rule. 



ILLUSTRATED^ 



PAGEr 

FULLY 

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS 

Easy to read and understand — flexible covers — Handy 
size 5 X X 2 — a ready reference that answers your 
questions accurately. 

TO GET THIS ASSISTANCE FOR 5^ COMPLETE 
YOURSELF SIMPLY FILL IN AND £L PAY >\ A 
MAIL COUPON TODAY ^TONLY I MO. 

THEO. AUDEL & CO., 49 W. 23rd St, New York 



P 

I 

I 

I 

I 

I 

I 

I 



-.ASK TO SEE IT!— 

THEO. AUOa & CO., 49 West 23rd St., New Yorli 

Mail AUDELS MACHINISTS & TOOLMAK- 
ERS HANDY BOOK, Price $4 on 7 Days Free 
Trial. If O. K. 1 will remit $1 in 7 days and $1 
Monthly until $4 is Paid. Otherwise I will return it. 



Name 

Address. 

OccupatloiL. 



Reference.- 



P.M. 
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Be a Radio 
Technician 




Learn at Home io Make 

m, UO, <50 a WEEK 




Chief 
Operator 
Broadcast- 
inp Station 

Bftlore I com- 

f>leted your 
enaons. I ob- 
t n i n e d my 
Rndio Broaa- 
cast Operii- 
tor's lirenBO 
and immedi- 
ately joined Station WMPC 
where I am now Chief Onora- 
tor— MOLLIS F. HAYES 327 
MadiiK>nSt., Lapeer, Michisan. 

$200 to $300 
a Month in 
Own 
Business 

For the laft 
two year? I 
have b«en in 
buBinexH for 
myseU male- 

inc between j^^'tijn*'; J 
$200 to $300 
a month. Bu»- 
inera has steadily increaaed. 
I have N. R. L to thank for 
my start in this field. — ARLIE 
J. FUOEHNER. 300 W.Texas 
Ave-, Goose Creek, Texas. 

$15 a Week 

Extra in 
Spare Time 
I am doing 
spare time 
Radio work, 
and I am av* 
erasinK from 
S700 to $850 
a year. Thows 
extra doUiirs 
mean fo much 
—the differcnre between just 
barelv ncltiim by and Uvinic 
comfortably. — JOHN 
WASHKO. 97 New Cran- 
berry, Hozleton. Pecna. 




Radio broadcasting stations employ Radio 
Technicians as operators, maintenance men, 
etc. Radio manufacturers employ testers, 
inspectors, servicemen in good-pay jobs. 
Radio jobbers and dealers employ installa- 
tion and Ber\'icemen. Many Radio Tech- 
nicians open tlieir own Radio sales and re- 
pair businesses and make $30. $40, $50 a 
week. Otlners hold their reprular jobs and 
make $5 to $10 a week fixing Radios in 
spare time. Automobile, police, aviation, 
commercial Radio, loudspeaker systems, 
electronic devices are other fields offering 
opportunities for which N. R. I. gives the 
required knowledge of Radio. Television 
promises to open good Jobs soon. 

Many Make $5 to $10 a Week Extra 
in Spare Time While Learning 

The day you enroll, in addition to my regu- 
lar Course, I start sending you Extra Money 
Job Slieets — start allowing you how to do 
Radio repair jobs. Throughout your course 
I send plans and directions which have 
helped many make $5 to $10 a week In 
spare time while learning. I send special 
Radio equipment to conduct experiments and 
liuild circuits. My 50-50 training method 
makes learning at home interesting, fas- 
cinating, practical. You also get a MODERN 
PROFF.SSIONAL ALL-WAVE, ALL-PURPOSE 
SET SERVICING INSTRUMENT to help you 
make money fixing Radios while leaniing 
and equip you for full time work after you 
graduate. 

Find Out What Radio, Television Offer 

Act Today! Mail the coupon for my 64-paBe 
Book, "Rich Rewards in Radio.** It points 
out Radio's spare time and full time oppor- 
tunities and those coming in Television; 
tells about my Course in Radio and Tele- 
vision: shows more than 100 letters from 
men I have trained, telling what they are 
doing and earning. Read my money back 
agreement. MAIL COUPON in an envelope, 
or paste on a penny postcard — NOW! 

J. E. SMITH. President, Dept. IGP 
National Radio Institute, Washington, D. C. 



Operator 
No. 38 



Follow 
This Man! 

Secret Service Operator 
No. 38 Is On The JobI 

Follow him through all the exeitoment of 
his chase after the counterfeit panjr. See 
how a crafty operator solves a murder with 
tell-tale finger prints! Thrills! Mysteryl 

The Confidential Reports 
No. 38 IMade to His Ciiief 
Esitn a Regular Monthly Salary 



FREE! 



Write for reports and free "Blue 
Book of Crime." Learn how YOU 
can becomea Finger Print Expert, 
at home, in spare time, at small 
cost. Ourgraauate.srun-i7';i of all 



the Identification Bureaus in 
America! Send for list of over 600 
btireaus em pi oy I ng our gradua tes. 
Write today! J.Ueralure sent otUy 
to persons staliny lluir age. 



INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Avenue Dept. B-135, Chicago, III. 



WELDING l^iJeVrl'il 



HUNDREDS OF JOBS 

lA/AITINf^ welders — In shipyards, aircraft and tank Indus- 
wwi-ti I ii^w tries. Big U. S. Defense Program needs skilled 
men In all parts of country. Pays ble money. Get practical shop train- 
ing at Michigan's Oldest and Largest Trade School. 17th year. Day and 
nisht classes. Many students pay expenses liy working 
part time. Unlimited training period at no extra charge. 



Wolverine School of Trades, 1412 W. Fort, Detroit, Mich. 



FREE 




AT HOME You can le.arn by our modern and 
crisinal sy.stem of instruruon every part of 
tlio Watch Repairing Trade at home. Pre- 
pare yourself for a tvcll pnyinK potdtion or 
start in basiiiess after coniploiliic our course 
of in.structiou. Good watch repairers are in 
rtcnuiiid and generally earn very goixl 
salaries. For particulars apply to the 
Wisconsin School of Watch Repairing 
524 E. Mason St.. MILWAUKEE, WIS. 



DRAFT 

AGE MEN 




Mail this Now EDCE 

Get 64-page Book lllLL 



J. E. SIHITH, President, Dept. IGP 
National Radio Institute, 
Washington, 0. C. 

Mail me FRKE wlthont obligation, your 
t;4-page hook "Ilicli Rewards in Radio" 
wlilrli points out Radio's opportnnltics 
and tells how you train men at home to 
be Radio Technicians. (No salesmen will 
call. Write Plainly.) 



NAME 




AGE.. 



ADDRESS 



CITY STATE.. 



Don't put olT opportunity— learn 
DIESEL NOW. Diesel training valu- 
able to your future career, or if you 
are called to mechanized units of 
Army or Navy. Unearned tuition re- 
funded to drafted students, so don't 
wait— wriic NOW for free booklet— 
MAKCIl OF DIESEL. 



HEMPHILL DIESEL SCHOOLS 

New Yorli, 31-26 QuMiu BUd., LLC; Chicogo, 517 S. Western Ave.; Memphij, 417 
Monroe Ave.; L« Anjelei, 2120 Son Ftmo»<lo Rd.; Voncouter. B. C. 1363 Gronville St. 



%J|/UV MOT ^P<-*i)d spring, summer, f:ill. trnth- 
"" ■ I eriuK butti-rnics. liisci-ts for prof- 

it*plcaBurc. I buv for collcction.s. Good rash prices 
paid. Some worth SI to S7 eiiih. Tlie work Is in- 
tensely intereslhiK with mv Instructions, pictures, 
price list. Don't delav; Semi 10c loot sl.Tmpsi for 
IIIustr:U<^<l rrosi>erlus. Iiefnre seudinir Imtterflles. 
Mr. Sinclair, Dealer in Insects, Dept. 6, Box 1830, 
S.Ttl Dioyo, Calif. 



learn cartoon/nc 



rill!;E TRIAL LESSONI Cash in on vour sense of humor— 
AT HOME— BY MAIL. Have fun! Make money! No ex- 
perience needed to start. Write today for FREE LESSON, 
niiiilcU posti>aid. No ohUcation. 

MooN Gag-Cartoon School, Dept. A, Fall Creek, Wis. 

noKin today. Write for our New Free Book, 
"How to Become a Good Penmnn,** it contains 
specimens and tells how others learned to 
write in spare time. Enclose 10c for a Profes- 
sional Pen Point and your name beautifully 
written. Write today. 

THE TAMBLYN SCHOOL OF PENMANSHIP 

441 Ridge Building Kansas City. Mo. 



WIUYOU WEAR THIS SUIT 



and Make up to $12 in a Day! 

• I.ct nie st'iui vou .1 line all-wool union tailored suit 
FREE OF OXE PEAXY COST. Just follow my 
easy plan and show the suit to your Iriends. Make up 
to $12 In a d:iy easily. Partial Payment Plan. A'o 
experUnce — no housf-lo-liausc canvassing ncccssaTV. 
SEND FOR SAMPLES— FREE OF COST 

Write today for FREE details. ACTUAL SAMPLES 
and •■sure-fire" money-Retting plans. Send no money. 
H. J. COLLIN, PROGRESS TAILORING COMPANY 

500 So. Throop Street, Dept. U-216, Chicago, Illinois 
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When it comes to national defense, one 
trained man is worth a dozen untrained men ! 

That's true of America's armed forces — 
which need chemists, mechanics, machinists, 
electricians, radio experts, accountants and 
a dozen other classifications of trained men. 
And trained men in America's armed forces 
get better pay and higher ranking! 

It's true of America's industry — "the front 
line of national defense." Today, business 
and industry are crying for skilled, trained 
manpower ! Never was opportimity greater for 



IH THE BUSINESS OF 

DEFENSE ! 



the alert, ambitious man who has mastered 
his line of work through study and practice! 

Yes, the trained man in uniform and 
the trained man in industry are "part- 
ners in the business of defense." Whether 
you're serving Uncle Sam in barracks or 
factory, farm or office, training can make 
you a more valuable citizen and a real asset 
to your country! 

Before you turn this page — tear off this 
coup>on, mark it and mail it — just as thou- 
sands of successful men have done! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS 



BOX 5607-J, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, "Who Wins 
and Why/' and full particulars about the course before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 




□ A^culture □ Air Brake 

□ Air Conditioning 

□ Airplane Draftins 

□ Architectural Draftinic 

□ Architecture 

□ Auto Enicine Tune-up 

□ Auto Technician 



□ Contracting and Building 

□ Cotton Manufacturing 

□ Diesel Knginea 

n Electrical Drafting 

□ Electrical Engineering 
n Electric Lighting 

□ Foundry Work □ Heating 



□ Aviation □ Aviation Mechanic □ Heat Treatment of Metals 



□ Boilermaking 

□ Bridge Engineering 
D Chemistry 

□ Civil Engineering 
Q Coal Mining 

□ Concrete Engineering 

□ Accounting Q Advertising 

□ Bookkeeping 

□ Business Correspondence 

□ Business Management 

□ Cartooning □ Civil Service 



□ Highway Engineering 

□ House Planning 

□ liOcomotive Engineer 

□ Machinist 

□ Management of Inventions 

□ Mfg. of Pulp and Paper 



□ Marine Engines 

□ Mechanical Drafting 

□ Mechanical Engineering 

□ Mine Foreman 

□ Navigation 

□ Patternmaking 

□ Pharmacy □ Plumbing 

□ Poultry Farming 

□ Practical Telephony 

□ Public Works Engineering 

□ Radio, General 

□ Radio Oi>erating 
n Radio Scr\'icing 

□ R. R. Section Foreman 



BUSINESS COURSES 



□ College Preparatory 

□ Commercial 

□ Cost Accounting 

□ C. P. Accounting 

□ First Year College 

HOME 



□ French 



□ Foremanahip 

□ Good English 

□ High School 

□ Illustrating 

n Managing Men at Work 
ECONOMICS COURSES 



□ Advanced Dressmaking 

□ Foods and Cookery 



□ Home Dressmaking 

□ Professional Dressmaking and Designing 



□ K. R. Signalman □ Refrigeration 

□ Sanitary Engineering 
n Sheet Metal Work 

□ Ship Drafting □ Shop Practice 

□ Steam Electric □ Steam Engines 

□ Steam Fitting 

□ Structural Drafting 

O Structural Engineering 
n Surveying and Mapping 

□ Telegraph Engineering 

□ Telephone Work 

□ Textile Designing □ Toolmaking 
D Welding. Electric and Gas 

□ Woolen Manufacturing 

□ Railway Postal Clerk 
Q Salesmanship 

□ Secretarial □ Spanish 

□ Showcanl and Sign Lettering 

□ Traffic Management 

O Tea Room and ('afeteria 
Management. Catering 



Name Age.. 



.Address., 



City ^tate Present Positien - 

Canadian residents send coupon to International Correspondence Schools Canadian, Limited, Montreal, Canada 
British residents send coupon to {. C. 8., 71 Kinpswau, London, W, C. 2, England 
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High School Course 
at Home 



Many Finish in 2 Years 

You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
— prepares for college entrance exams. Stand- 
ard H. S. texts supplied — Diploma. Credit for 
H. S. subjects already completed. Single sub- 
jects if desired. High school education is very important 
for advancement in business and industry and socially. 

College Entrance 

During the past 19 years, our High School graduates 
have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools— 80% 
of them without entrance examination. Course also 
prepares for teachers' certificate and pre-professional 
examinations. 

Business — industry 

To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports — do figuring involving Algebra and Geometry — 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 

In Industry — Mechanical and Engineering lines — 
you must have at least an elementary knowledge of 
Physics and Chemistry — be able to figure quickly and 
accurately — know something of Mechanical Drawing 
and blueprints — and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cabonal requirements for Business and Industry. 

Don't Be Handicapped- 
Complete Your Training Now 

Be a High School Graduate! Prepare yourself for pro- 
motion in Business and Industry — for the Professions, 
College Entrance and social success. No matter what 
line you may select. High School training will prove 
invaluable to you ! Our moderate fees cover all instruc- 
tion, standard textbooks and Diploma. Easy monthly 
terms. Get ahead in life. Start your training NOW ! 

17 Other Courses 

Over 150 noted Educators, Engi- 
neers, and Business Men helped 
prepareourspecial instruction ma- 
terial, which is used by many resident 
schools and colleges, U. S. Navy and 
Province of Manitoba, Canada. We 
offer you quality training at home for 
the best paying lines as listed in the 
^'<^NoTo«.' " coupon.NoobUgation. Write TODAY. 

Mail coupon for information about line that interests you 
American School, Drexel at 58th, Chicago 




American School, Dept. H B45, Drexel at58th,Chicago 

Tell me how to train for line checked. No obligation. 

□ HIGHSCHOOLCOURSED Diesel Engineering 

□ Accounting & Auditing □ Drafting & Design 

□ Architecture & B'lding •• ■ • 

□ Automotive Engln'ring 

□ Business Management 

□ Aviation 

□ Electrical Engineering 

□ Electrical Refrlgerat'n 
□Air Conditioning 



□ Liberal Arts 

□ Private Secretary 

□ HrerAc't'g(C.P.A.) 

□ Mechanical Eng'r'g 

□ Radio & Television 

□ Salesmanship 

□ Business Law 



Nam 3 



Address . 



LEARN MUSIC 

in Your Own Home 
Tiiis fJSKVIsiu 

Yes, you can actually learn to play ^ 

your favorite instrument right in your 
own home this amazing short-cut wayl 
No expensive teacher — no tiresomo 
scales and exercises — no confusing 
theories. You learn at home, In your 
spare time, at a cost of only a few 
cents a day. Every step is as clear as 
A B C — and before you know it, you 
are playing real tunes by note. 

RnnK if interested, send for 
■ »"■»- BWWrv free booklet and Print 
and Picture Sample. These explain our 
wonderful home study course fully. Mention instrument preferred. 
Instrument supplied when needed, cash or credit. 

U. S. SCHOOL OF MUSIC, 77 Brunswick BIdg.. New York City, N. V. 




ENGINEERING 



DEFENSE 
COURSES 



Short, Intensive Defense courses In Aircraft, Sheet Metal. Me- 
chanical, Structural. Architectural Drafting; Electricity; Power 
riant; Arc, Aircraft Welding. One and Two- Year courses in 
Aeronautical, Electrical, Mechanical, Structural, Architectural. 
Civil Engineering. B.S. Degree 3 Yrs. Low tuition and living 
costs. Part-time work for room and board. Thousands success- 
ful graduates. Extensive equipment. Theory and practice. Non- 
essentials omitted. No home study courses. Catalog free. 

. ^. •''NLAY ENGINEeRING COLLECE 
1001 Indiana Ave. Kansas City, Mo. 



I WANT TO TRAIN YOU 

For A Big-Paying Job 

IN THE MEAT BUSIHESS 



I have trained hundreds of men like yon to become expert 
Meat Cutters. Good pay. f=t«udy jobd everywhere. Govern- 
itient fieures show over 60,000 new meat markets. My Rchool 
offers you quirk, ehort, intennive training. Artun! prurtice in 
hit cutting rooms and retail department. Union card FUEE. 
Pnv after craduatiun. Vnlunble employment aervico. Writ* mm 
today for my bis FREE cntnloK and all details. 

National School of Meat Cutting, Inc., Dept. U-20, Toledo, Ohio, 




Thomas E. Lattin 

Pr€$id4nt 



Correspondence Courses In 

RADIOandaKTRICALfNCINttRINC 



LOW AS 




ELECTRICAL ENGINEERINO. Get good grasp of wide elec- 

nl^J.'J'E.Wj. Modern. Very understandable. Theory made easy. 

P tt'^*""*^^''"***' Extra line courio in radio, public addrua, photo-alMtrio 
JlSfrv Jn?"", J""" *" 'uo«'-"ervice man, real vacuum tube technician. Tuition 
ONLY 125, either couraa. Deferred payment plan. Experiment kiu lurniahed. 
■TDFF yf."^ copies of achool catalocs, etudent maiatinea, ttc 

mCifc LINCOLN ENGINEERING SCHOOL. Be> sn-P-U, Lincoln. Nebr. 



RMRZINC NEUU ELECTRIC 



I 



^RETAILS 
ONLY 



FULLY 
GUARANTEED j 



|(0MPLET6J 



iJ>LUGS INTO 

LIGHT SOCKET 



Ani:izinK nrw IIAXDIWELD Elec- 
Xtxc. Arc Welder — operates from llOvolt 
A.C. or D.C. same as other arc welders 
higher priced — generates tremendous heat to 
weld all kinds of metal. Not a toy welder that ui 
carbons, but actually upes standard coated rods 
sires I/I6" and 3/32". Generous supply furnished 
with welder. Gunrnnteed not to burn out. Repairs 
fenders, nuto bodies, radiators. pre-he»t«d umall 
caatinetand m,^chine^y parts. Take HAXDIWELD 
anywhere to job, opera tefrom light socket. Sturdily 
hirilt of finfst nKtterials to lust years. Fully 
gu;iranteotl by Bit; .Manufacturer. 

SEND NO MONEY! You'll find a thousand 
ufes for the IIANDIWELD around your 
home. caruee,_ work shop. Also by garages, 
factories, repair shops, mechanics, farmeri*. in- 
ventom. tin shops. plumberB.etc.Order IIANDI- 
WELD now. Send no money. We'll rueh one to 
you complete with rods and eoceles. Pay postman 
only $2.95 plus few rents postage. If not de- 
. — - . . I'ahted.return HAN DIWELDinSdavsfrom receipt 

L'Vi^.^E.^'LE'li^ for It will be refunded instantly. Ru«h your order now. 
KUMFY PfVODUCTS INC.. Dept. U-202 Cincinnati, Ohio 
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Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 



WE GIVE 

SPECIAL AHENTIGN 

TO 

MILITARY INVENTIONS 

Due to the essential nature 
of inventions which miKht be 
considered of value to the 
National Defense, we are Kiv* 
Inir special attention to such 
matters, even to the extent 
of assisting In submitting 
your Invention to the proper 
authorities. 



action in securing a Patent, 



"Why I thought of that years ago!" 
How many persons have said that, 
when they found later that somebody 
else had thought of the same thing, 
had it patented, sold it, and were prof- 
iting from it? Too many, sad to say. 
These unfortunates did not know what 
to do about their inventions, in order 
to protect and profit from them. Some 
thought elaborate working models 
■were necessary to secure a patent — 
others felt their idea wasn't "worth 
much." They failed to realize that a 
good practical invention, plus prompt 
and locating a buyer or a good market. 



have proved the secrets of success for thousands of inventors. 

Patenf Guide Shows What To Do 

Our "Patent Guide for the Inventor" answers many important 
questions concei-ning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent ; how to protect your invention through dated and wit- 
nessed disclosure ; how to do this AT ONCE to safeguard your 
rights ; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid ; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial successes ; how Patents covering improvements 
also can be profitably utilized and marketed ; tells countless other 
facts of interest. 

Why You Need Expert Assistance 

The Patent Laws were enacted for your benefit — to give you pro- 
tection for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 
"claims." This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff — carefully trained 
registered patent attorne.vs — expert draftsmen — experi- 
enced searchers — to serve you. We have been serving in- 
ventors for more than 20 years. ^ 

Take First Step Now 

With the Patent Guide you will receive also Free a "Rec- 
ord of Invention" form which will enable you at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing yet may 
be vital to your success. Remember — in Patent Matters, 
ACTION is IMPORTANT. Delay can be costly. Mail the 
coupon in an envelope, or paste it on a penny postcard 
NOW. 




FREE BOOK 



CLARENCE A.O'BRIEN 

Jieu'istrr,-,! I'liUul .iH>:ricu 

IGl Adams Building 
Washington, D. C. 



IMMEDIATELY MAIL COUPON TODAY! 



CLARENCE A. O'BRIEN 

Registered Patent Attorney 
1G1 Adams Building, Washington, D. C. 

Please send me your 48-Page "Patent Guide" and 
your specially prepared "Record of Invention" form 
FREE. This request does not obligate me. 



Name.. 



Address.. 



City.. 



State 

(Please write or print plainly.) 



JULY, 1941 
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^aviation; 
CAnun. M 




A GREAT FUTURE! 

Complete Aeronautical Engineering or Mas- 
ter Aviation Mechanics training in the heart 
of the Aircraft industry. Graduates obtaining 
immediate employment. No flying involved. 

Aviation's foremost school; estab- 
lished in 1929. Located on Grand 
Central Air Terminal. For full in- 
formation, address Dept. PM-7. 




CUlltTlff 
T«CHNIC/IL 



wniciiT 

I NI T IT U T€ 



GRAND CENTRAL AIR TERMINAL 
GLENDALE (LOS ANGELES) CALIF. 



THIS TOWED OniLOOKS tyiMltN'S MOST tISTINCOISHED SCIOOL IF lEIONtUTICS 




f DO YOt 

WANT 

^36.50 

AWEEK'^ 



U. S. Government Jobs 
START $1260 / franklin 

TO $2100 / INSTITUTE 

A YEAR 

MEN — 
WOMEN 

68,578 appointments 
last fiscal year. i. 

Many appointments 
each year. 

32 Page Civil Service 
Book FREE. 

Mail Coupon / Name.. 
Today — ' 
SURE 



/ Dept. T 174 
I Rochester, New York 

/ Gentlemen: Ru.^h to 
/ me. FREE of charge, 
li.'^t of U. S. Govern - 
<l ment big pay po.sitions. 
o* Send me FREE 32-page 
/ book describing salaries, 
I hour.'!, work, vacation, and 
giving full particulars on how 
to qualify for examination.s. 



SHOPMEN . . . FOREMEN 
Train = 

for the Job Ahead 

Take advantage of the great need for supervisors, fore- 
men, general foremen, superintendents. This need will in- 
crease because of the Defense Program and the business 
boom. Add to your present ability the knowledge which 
will prepare you for these better jobs. You can do it 
quickly, in your spare time at home, at moderate cost. 
LaSalle Modern Foremanship training is condensed, inter- 
esting, practical — what you study tonight, you can use on 
the job tomorrow. It was built by experienced factory men 
and is taught by experienced shopmen. Write for our free 
48 page booklet, "Modern Foremanship." It tells of the 
opportunities and gives full details of our training. It's 
FREE. Mail this ad or write today. 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

Dept. 764-IVIF, CHICAGO 




Both Electric Arc and Acetylene l).v practical Shop- 
Plan method in a few short weeks. Xo text-books. 
Ynii learn by doiiiK. Finest cquipincnt. I.ow tui- 
tion. Pay-After-Graduation-Plan. .Also, courses in 
Auto Mechanics, follisliin Work. .Metal 
FinisliiiiK. etc. Illustrated literature 
free. Write today. 



MICHIGAN TRADE SCHOOL 



3738 Woodward, 



Detroit, Mich* 



FREE 

32 PAGE 

CATALOG 




Regain Perfect Speech, If You 

STAMMER 

Every stammerer should have the new 287 page book "Stam- 
raerin'Jt. Its Cause and Correction." Sent free to stammerers. 
It deseribeg the BoKue Unit Method for the solentifle correc- 
tion of stammering and stuttering. Method successfully use<l 
at Boijuc Institute for 40 year.'! — sinee 1001. Endorsed by phy- 
sicians. Write for full Information. No obligation. Benjamin 
N. Bogue. Dept. 1328 Circle Tower, Indianapolis. Indiana. 



lOOVo Improvement Guaranteed 

We build, streiigtiiei^ the vocal organs — tiof 

I V ilh sinaing lessons — but by fundamentally eound and 
Pcirntifically correct silent exerrisrs . . . and absolutely 

I cunranlee to improve any siitRing or ppenking voice 
.;r Iffift 100^ . . . Write inr wonderful voire book — sent free. 
I ' 'ATn WHY you ran now Imve tiie vfiipe yoii wnnt. No litera- 
ture e€nt to anyone under 1" uiile&a sisned by purcnt. 

PERFECT VOICE INSTITUTE. Studio B-13S 
G4 E. Lake St., Chicago 



PHOTO-ENGRAVING SW^ 



TASOPE", world's largest builders of Complete Photo Engraving 
Plants. We supply newspapers, printeries. studio.*:, colleges, high 
schools and individuals with precision. built equipment, and give thor. 
ough training in Photo Engraving and Photography, (home or resi- 
dence)— all ,it one low cost! Cash in on popularity of pictures. Big 
money working full or part lime for others, or open your own well-pay- 
ing business. Amazingly small investment. Cash or terms Catalogs free. 

THE AURORA SCHOOL OF PHOTO-ENGRAVING 
Dept. PM-30 Tasope' Btdg. Aurora. Mo. 



ARTISTS MAKE MONEY 

Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 

Federal Schools, Inc., 7131 Federal School* Bld{., Minneapolis, Minn* 



TIIE PI.ASTEX Industrj" needs m,inufacturers on small 
srale nn<I for biff production of Lnnip and t'locic Stands. 
Art Goods and Novelties In Plastex and Marlile Imita- 
tion. Kxncrionce unncccKsar>-. I'ac material malces 
roffiilar tor store sellers. Itubtier moulds furnished for 
speed production. Small investment lirinijs good returns. 
nlO CHAIN STOnF. ORDERS NOW BEING PLACED. 
Amliitious men have chance for real prosperity. Our 
l lti;!-; iKJoklet will Interest and bencflt you. 

PLASTEX INDUSTRIES. Dcpt.P,1085 W«jhingtonAve..NewYork,N.Y. 
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POPULAR MECHANICS 




lOTSofJOBS OPENWG UP. 
Machine Shop Men in 



^DEMAND 

Electrical Engineers, Diesel and Air-Conditioning Experts, 
Builders, Contractors and Automobile Mechanics, too, have 
good chances for profit through BIG DEFENSE PROGRAM 

Now is the time for every ambitious man to start in 
one of the fields which are now opening up new jobs 
in industry. Get the facts needed from our world fa- 
mous technical cyclopedias. Use the jiffy index to find 
out what you need to know in a hurry. Shop foremen 
should welcome men who prepare themselves this 
way, and industry right now is on the lookout for 



10 Big Volumes 




skilled men who know how. 

ELECTRICITY 

This new seventeenth edition ol 
applied electricity has over 3,000 
pages — hundreds of illustrations. 
Dynamos, motors, power stations, 
radio, television and many, many 
other subjects all covered. Total 
price only $23.80. SMit on triaL 



AUTOMOBILE 
ENGINEERING 

6 Volumes 

Whether you are a mechanic or helper, 
expert or apprentice, auto owner or 
driver, you will find great value in these 
auto books (19th edition) which tell you 
step by step how to make difficult re- 
pairs. 2,500 pages, 2,000 illustrations. 
Marine engines, aviation motors, Diesel 
engines included. Total prica only $24.M. 
Sont on triaL 

BUILDING, ESTIMATING AND CONTRACTING 

9 Volumes 

This naw edition should 
make It easy for any 
carpenter to become a 
contractor. Invaluable 
to buUdera. Root fram- 
ing, steel sauare, archi- 
tectural drawing and 
design, estimating, 
painting and decorat- 
ing, heating, building, 
contracting, concrete 
forms, and many other 
subjects well covered. 





MACHINE SHOP MEN 



Needed 

mm 




Send on trial. 



Total price $29.80, 

HEATING— VENTILATING 

INCLUDING AIR-CONDITIONING 

6 Volumes 




Over 2,000 pages, 800 illustrations, 
cover this new industry including 
beating, ventilating, insulating and 
similar subjects. Total price S2AM. 
Sent on triaL 



DIESEL ENGINEERING 



6 

Volumes 

Over 2.500 pages profusely illustrated 
make Diesel, the new power, easy to 
understand . Learn Diesel operation, con- 
struction and repairing this way. Total 
price $24,80. Sent on triaL 




Learn to set up and run almost 
any kind off machine. IMAKE 
MORE MONEY NOW.Iearnlne 
quickly HOW TO DO THINGS 
which usually take years off 
study and practice. 

THESE 8 BIG BOOKS give you a chance to qualify 
for promotion in the mechanical field. Everybody knows that there 
is a shortage of skilled men right now and that there are likely to be 
more and more good jobs open. Here are 3,000 pages with nearly 
3.000 illustrations which cover tool making, pattern making, foundry 
work, mechanical drawing, forging, machine shop practice and man- 
agement, and hundreds of other subjects. This set, "Modem Shop 
Practice," should be endorsed by manufacturers, superintendents 
and foremen everywhere, and we believe willgive any mechanic who 
uses them an advantage over untrained men. With each set we will 
include a big binder of nearly 800 pages with 267 original shop 
tickets and l,200illu8trations which show step by step how to set up 
and run almost any kind of a job. These are in addition to the 8 big 
books pictured above. Total price only $34.80. Sent on trial. 

Consulting Service Included 

A year's consulting privileges with our engineers will now be given 
to each buyer of any set of these boolis without extra charge. 

ANY SET SHIPPED FREE! 

for Examination. aii you need do to get a set of "Modem 
Shop Practice" 8 volumes plus binder, "Applied Klectrlclty" 10 
volumes "Automobile Engineering" fi volumes, "Building, Esti- 
mating and Contracting" 9 volumes. "Heatlng-Ventllating" 6 
volumes. "Diesel Engineering" 6 volumes, for free examination is 
to send In the coupon below. The books will be sent promptly. You 
pay the delivery charges only. Keep them for 10 days. If not 
satisfied send them back and you will owe us nothing. If satisfied, 
send only S2.00 In 10 days and then S.3.00 a month until the total 
price shown Is paid. There Is no further obligation. 
AmerleanTechnicalSoclety.Publlthert— HomeStudyCoureee 

Drexel at SSth Street, Chicago, Illinois, Dept. XB19 

f—Ceupon brings any set FREE for Examination^^ 
AMERICAN TECHNICAL SOCIETY, Dept. XB19 

Drexel at SSth Street, Chicago, lllinoit. 

Send for 10 days free use the cyclopedia which I list here. 



Put name of set here 
I will pay the delivery charges only and if fully satisfied will 
send you $2.00 in 10 days and then $3.00 a month until the 

total price of is paid. If I return the 

books in 10 days I will owe you nothing. You are to include 
a year's consulting privileges with you* engineers without 
extra charge. 



Name . 



Address. 



City StaU 

Please attach a letter stating aire, occupation and name and address of 
employer and at least one business man as a reference. 



JULY, 1941 
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LIBRARY UBRARy UBMHf LffiRW UBWOT UBMCT 

fmoi. hSm ItoCAL nMcficft tacnw. Fbcriw 
Bjbcdhit E!:.-mcnY ELEOTcrr BiownT mm msm 



Know Electricity as Experts 

Know It— and Get an Expert^s Pay! 

VThat about your future? Who Is safe today? Surely not the jnan 
who Is contenteti to stand still! Know your job thoroughly — pre- 
pare yourself for jobs ahead. To do just this thousands of men 
nave used 

The Croft Library of 
Practical Electricity 

Th« Croft I.ibmrv ia a complete electrical ednrntor. It w founded on prnctire — on 
30 yesrs of shirt-aleeve experience — on work un It ix urtuiiMy done. It jiiiiniied from 
cover to rover with the kind of hard-headed fartB you want. Written so that the 
beicinner run ensily underntnnd it. yet bo oouii'i. co tlinrough. tlmt it w the <lfiily guide 
of 59.000 hiihly paid electrical workers and enicineers. Croft tells you the thinKs 
you need to know about mot«r«. tEeneriitors, »rin»tures. coiiirnulntorn. traiiBforiner«. 
rircuits. Bwitchboards. diHtribution syfltemB — elet-tricul maciiiiier* of every tvpe— 
illumination in its every phase — the mo'tt improve<l met hods of liirhtinii — jinnpa and 
lamp efTocL*. etc. — how to do a complete job. from eotimutiiiiE it. to coiiipietiou. 

6 volnmes, 21 S5 pages — New low price 
No money down — Easy payments 

Fill in and mail the coupon attached and we will send you the entire set of six volumes 
for ten davs' ExiirnitiMtion on upprovitl. We take ull the ri»k — > on immiine no obltitii- 
tion. If you decide to keep the booths, send SL.M) in ten duvs and the hnl'iure i4t the rute 
of $3.00 a mouth. Send the coupon NOW and eee the books for yourself. 

I" " " " YxTmTnTtio n~ c'du To a^" ' "1 



McGRAW-HILL BOOK CO., 330 W. 42nd St., New York, N. Y. 

.Send me for ten days* examination on ftpprovul the Croft I.ibrnrv of Practical 
Ele* tri(ity. If satisfactory I will send you Sl.&n in 10 days and $:(.()0 monthlv 
uiitil the price of S16.50 is paid. If not wanted. I will return the bookn po«tpuid. 
(To Insur* prompt •hipmont writ* plainly and fill in all lines.) 

NatiiO 

Uome Address 

City and State 

Posit ioo 

Name of Company PM-7-41 



PLIIiTlCS 

Start your training now for a permanent 
career— a profitable future — in the industry 
that appeals to you most. Enter that industry 
as a Plastics Specialist— through training at 
Plastics IT I. 

IN MANY INDUSTRIES 

Makers of airplanes, autos, furniture, radio, packages— 
virtually every line of American industr) — are increasing 
their use of plastics. Men trained in Plastics are con- 
stantly developing new applications, creating new lines 
of industry. 

you CAN TRA/N NOW 

You con train in Plastics at the industry-type shops ond 
laborotorics of Plastics ITI — or start in your own home 
immediately. The courses ore comprehensive and practi- 
cal. If you ore interested in training for this new and fas- 
cinating field, write for complete information to 




PIUTIO IMHJSIIIES lECHNICll INSin 

Please send inloimalion on Plastics ITI ttaming. I am interesled in ^ 

□ l-year engineering course Q Resident day course ■ 
Q Combination home study and resident training □ Home study course ^ 

Years High School? College? ■ 

Name Ag» ^ 

Address— . . ^ 

^ City Stale S 7l 



(Pet t'ttto (Poot/Pat^iHo^^ 

\m BODYWFENDER WORlT 




BiK demand for Auto-Body-Fender experts. 




Start training now spare time at home for 
good pay work. Practical shop experience in- 
cluded. U.E.I. Training covers metal work, 
welding, painting, etc. FREE placement serv- 
ice—or we will show you how to start own 
shop. Behind U.E.I. Training is a large na- 
tional organization founded 1927. 

Write Today for Free Fact*— No Obligation 



AUTO-CRAFTS 
DIVISION 
1314 Belden Avenue. 



UTILITIES ENGINEERING INSTITUTE 

Dept. A-7. Chicago, Illinois 



^ TRIAL LESSON IN 

• DRAFTING 



More (iood jobs now in Drnftlng. Loam AT 
HOMF. in spare time (or at our Chicago School). 
.Sfind postcard for FREE TRIAL LESSON and 
ijee how easy to learn and get a good job. 

CHICAGO TECHNICAL COLLEGE 
H-202 Tech BIdti.. 2000 S. IVlich. Ave. Chicago. III. 





-MECHANICS 
& WELDERS 



Sfechanlcs and Welders are In big de 
mand. (_'oniplete courses In arc and acetylene weld' 

Ing, body and fender bumping, spray 

painting and metal flnlslilng. Pay 
ifter graduation plan. Special loiv rates. 
Write today. 

MICHIGAN TRADE SCHOOL 
3748 Woodward Ave. Detroit. Mich. 



FREE 

32 PAGE 

CATALOG 
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PI A Graiuates Sbcceei 



p. L A. peraonalized leadership traiifr- 
Ing oEsuras success for the young man 
seeking a career in Avlatton. U. S 
Government Approved counM. 
Master Mech&mcs. Aeronautical Engl 
neertng. Aldtne Radio anci Control 
Tower Operations Imtniments (U. S. 



Approved Repair Base). Actuftl 
practice in weD-equipped »hope.1lve" 
planes. Expert Instructors. Exdustv* 
S15CX).000 Aiipocl Send fbr tUustr»> 
ledcelakxj. I>ept PM-3. 

August G. Becier. Director 
P O. Box 98a Pittsburgh. Pi 



PITTSBURGH INSTITUTE 
OF AERONAUTICS 
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LITTLE BLUE BOOKS 



Send postcard for our free catalogue. 
Thousands ol bargains. Address; 
HALDEMAN-JULIUS CO.. Catalogue Dept., 
DPSk M-S46. OIRARD. KANSAS 



BIG BUSINESS AT HOME With New Greaseless DOUGHNUT 

Co Into sensational new kind of food business! -Start in your kitclien. 
kven without previous experience lii*^ daily protits possiljle even In 
small towns. Make and sell amazini; GREASELESS DOUGHNUTS. We 
sujjply equipment and plans. Stores sell for you. Send postcard 
NOW for special quick-startins offer. Send no money. 
BROM/N BOBBY CO., 620 No. Michigan Av., Dept. E-187, Chicago, III. 




THIS VALUABLE BOOK 



LEARN CARTOONING 
AT HOME IN SPARE TIME 

Send for this FREK book contaiDing money-making 
tips, cartooDing cbarta, idea creating methods, list 
of cartoon buyers, and other valuable information. 
Read about the money-making opportunities in 
one of the most fascinating of all professions — 
CARTOONING. With this booklet we will include 
a complete tmrtfolio describing our easy Course in 
Cartooning and explaining our new Marionette 
Method of Instruction. We will also tell you how 
to get the Cartoonists' Kxchange I>augh Finder 
FREE of extra cost. This amazing device actually 
helps create and originate humorous ideas. Send 
lukiLLL- at once and mention your age. 

CARTOONISTS' EXCHANGE 

Dept. 97, Pleaiant Hill, Ohio 
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POPULAR MECHANICS 




Tw-STAixcouj£R ra 




Courses in Civil, Elec- 
trical, Mechanical, 
Chemical, Aeronautical, Radio Engi- 
neering. The Mechanical course in- 
cludes Diesel Engineering, Air Con- 
ditioning and Refrigeration. Essen- 
tials of engineering training includ- 
ed and non-essentials eliminated. 
B S Degree. For ambitious, earnest 
students. Special Preparatory De- 
partment for those who lack re- 
quired high school work. Graduates 



compete successfully with those of 
4-year schools. Courses also in Busi- 
ness Administration and Ac-count- 
ing. Also short diploma courses (36 
weeks) in Surveying, Drafting. Stu- 
dents from all parts of the world. 
Tuition, living costs low. Enter Sep- 
tember, January, March, June. 58th 
year. Write for catalog. 
471 COLLEGE AVE., ANGOLA, IMP. 



ENGINEERING, broadca-silng, avl- 
ailou and pollci; radio, servicing, 
marine and Morse teleKraphy laiignt 
_ thoroiiclily. 48 weeks" engineer- 
Ins course eq.Uvalent to three years' colleRe radio work. School 
established 1874. All expenses low. Catalog l^.^^:.^^ 

Podge's Institute, Ada S t., Valparaiso, Ind. 



RADIO 



RAIL WAY 



'a' passenger traffic inspector 



— w~ ■ %\ Our home^tudy traininc prepares you quickly for 
(1 tntereetinc necessary job in transportation. We help 

— , -* ^ place Kraduatee or refund tuition. Many cood oppor- 

^T^* 1 -) tunities. Graduatea earn up to S135 per month plus 
^1 trU^^^^ expenses to start* Established 1918. 

c*,^^:^-..^ BuftlnMS Traininfl Institute. Ply, ^07. BuHalo. N, Y 




WJR Newest Patent Book Now Ready 

-■- -■-•'M^-M^ j^.g f^ggj^ from the press— this NEW 
FREE BOOK— packed and jammed with the latest facts 
about patents, inventions and the modem inventive market 
.... newly written, newly published and copyrighted, dis- 
closing the latest developments in modern patent practice. 
Learn about today's demand for inventions^ how 
modern inventions are sold, how your patent pro- 
tects you, facts about royalties and the modern 
method of merchandising new devices, etc. 
Book contains latest information on patents every 
inventor should have. 

REQUEST YOUR FREE COPY NOW 

The demand for this new free book is so great that our 
first printing is going fast. Send us your request 
today and we will arrange to mail you copy of book 
"How To Protect Your Invention" at once. Take no 
action about your invention until you receive and read 
this new book: but act at once in filling out the cou- 
pon below and mailing it to us for your FREE copy. 
TAKE FIRST STEP 

By all means make an accurate, dated record 
of your invention on the "Invention Record" 
form you receive with our FREE BOOK and 
mail it to us immediately. 

This form, sent free, will enable you to establish the 
date of your invention should need for this evidence 
arise. This step costs you absolutely nothing, yet it 
may be vital to your success. 
OUR SERVICES TO YOU 

As Registered Patent Attorneys before U. S. Patent Office, 
we are especially equipped by training to handle your patent 
case with skill, thoroughness, competence and promptness. 
We are located right here in Washington— we make per- 
sonal calls at the Patent Office, and we give personal 
attention to your individual case. 

Send coupon at once requesting our BOOK and 
INVENTION RECORD form— both free— know how 
the Patent Laws protect you, and what steps to take 
to secure patent protection and sell your invention. 

McMORROW & RERMAN 

Registered Patent Attorneys 

135-L Barrister Building Washington, D. C. 




QET 

NEW FREE 
INVENTION REeORD 



McMORROW & BERMAN 



Reoistered Patent Attorneys Before U. S. Patent Office 
I35.L Barrister Building Washington, D. C. 

Sendmeyournew FREE book, "HOW TO PROTECT 
YOUR INVENTION" and "Invention Record" form 
at once. I understand that this request does not 
obligate me. 

Name 

Address 

City State 

(Write or print vamp clearly) 



JULY, 1941 
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ants Grow in Metal Ends of Coffee Table 




Plants growing in its end sec- 
tions add to the attractiveness of a 
coffee table of handsome "period" 
design. The trays at the ends will 
accommodate jars of flowers or 
they can be filled with soil to grow 
plants. Since the trays are made 
of metal, the plants or flowers can 
be watered without fear of harm- 

fg the table or rugs. 

Adjustable Shade Holder 
Changes Style of Lamp 

Equipped with a sliding shade 
holder, a new fluorescent floor 
lamp may be adjusted readily to 
serve as a bridge lamp. The shade 
can be set at any angle between 
the two extreme positions. To 
release the shade holder for 
changing the angle, it is necessary 
only to loosen a thumbscrew. 



Scrub Pail Has a Drawer at Its Base 
^ To Hold Brush and Soap 

• \ — Brush, soap and cloths 

j ' used for scrubbing are 

3^ stored conveniently in a 

drawer built into the base 
of a pail now on the market. 
Fitting snugly so it will not 
slide out accidentally, the 
drawer has a small handle 
on the front for pulling it 
out. It may be removed 
entirely from the pail and 
placed on the floor and used as a tx-ay if desired. 
The pail is large, strong and has a stiu'dy handle. 





BUY-IT INDEX 



^ofFee table with plant trays 

Milano Co., 1620 Merchandise Mart, Chicago 

Combination floor-bridge lamp 

General Lamps Corp., Muncie, Ind. 

Scrub pail with drawer 

Ji. T. Leadstone, Merchandise Mart, Chicago 



20A 



POPULAR MECHANICS 




WANTS MORE LIHUIIN TRAINED MEN 



Lincoln Trained Pilots, Mechanics, Aeronautical 
Fncinfers in biff flomand . . . liiKh salaries paid. 
This GOVERNMENT APPROVED SCHOOL wants to 
imniodlatcly get in toucli with more men inter- 
ested in preparing now for lifetime career posi- 
tions in Aviation. :i great career courses . . . 

• PROFESSIONAL FLIGHT TRAINING 
•AERONAUTICAL ENGINEERING 

• AIRLINE MAINTENANCE MECHANICS 

KOW IS THK TIME TO START TRAINING. Como 
to Lincoln . . . the school that covers- the 
complete field of Aviation. We train you . . . 
our Placement Dt-prirtmcnl assists Graduates 
in locatinK positions. WRITE TODAY for com- 
plete information. 

LINCOLN AERONAUTICAL INSTITUTE 

587 Aircraft Building Lincoln, Nebraska 




THERE'S 
MONEY 
IN 



CARTOONS ■ 



CARTOONS at hem* that you may BELLI Coura* containa 
2S iMMiit and svtr EOO Illustrations. AU lor Only 



RAYE BURNS will teach you HOW to CREATE ORIGINAL ^^B^ 8$ 

V 

Send namt and addrett for fret deiailt. 

WAVE BURNS SCHOOL. Studio M. Box 3583, CLEVELAND. OHIO 

__ 



ENGINEERING 



DEGREE IN 
TWO YEARS 



B S Decree courses in englneerlnB: Electrical, Civil, Chem., 
Mechftnlcal Iladio or Aeronautical. 1 Jr. Slech. Drafting. Ap- 
nroverbv Civil Aeronatitics Authority, participation In Pilot 
TrainlnK' Program. Large industrial center. Prep courses with- 
out extra charge. Earn board if desired. Low tuition. Enter 

Sentember '' December. March. June. WrUti for Catalof. 
September l«cem . ^ , g, j , j 



INDIANA TECHNICAL COLLEGE 



Increased 
production 




means more 

Jobs for MACHINISTS 

and bigger pay for men who know their work 

This home-study course gives you the practical facts on 
modern machines, up-to-date methods, you need to advance 
in machine shop work. Take advantage of the other man's 
experience as found in books, to solve your problems, 
increase your efficiency, with 

The AMERICAN 
MACHINISTS* LIBRARY 

6 volumes — 2368 pages — 2516 illustrations 
(A combined liome-study course and reference library) 

This library of machine shop practice was written for practical men. 
It Klves you tlie best methods for every kind of machine shop worlj. 
It fully explains lathes. drllLs, and other machine tools and their 
operation, automatic screw machines, speeds and feeds, gear design 
and production, jigs and fixtures, punch and die work, nietal surfac- 
ing etc., etc. Plainly written — completely Illustrated— the best kind 
of help to the machine shop man who wants to advance himself. 
No money down — special price — easy payments. 

! YxaminTtIon 'coupon ] 

1 MCGRAW-HILL BOOK CO., 330 VW. 42nd St., New Yorl< j 

I Send me for ten days' examination the American Machinists' J 

■ Library. If satisfactory I will send you $1.50 In 10 days and • 

• S3.00 monthly until the price of $19.50.1.1 paid. If not wanted. I 

I I will return the books po.stpaid. (To insure prompt ahipment | 

I write plainly and fill in all lines.) I 

I Name | 

I Home Address ■ 

I City and State I 

I Position I 

I^Namc of Company PM-7-4^J 

Say you sow it in Popular Mechanics! 




JM^lmm ^oufi 7Mning. 

Mail coupon today for details of my "Pay- After-Gradu- 
ation Plan" ... a plan which helps you get famous Coyne 
training NOW even though you don't have a lot of money 
. . . then take 12 months to complete small monthly tui- 
tion payments starting 5 months after you begin training 
or 60 days after your 12 weeks' training period is over. 
Coupon will also bring you full particulars on the many 
plans I have to help a fellow get ahead. 

12 WEEKS' 
"Learn 'by- Doing" Training 
Right Here in Coyne Shops 

It's quick, easy to learn Electricity in Coyne's big shops. 
I'ractical Coyne training prepares you for a real Job in 
Electricity ... the giant field of Opportunity. At Coyne you 
Learn-by-Doing ... on real, full-sized electrical machinery 
and equipment (motors, generators, dynamos, auto ignition, 
tran.sformers, etc.) — not by correspondence — but by actual 
practical work. First, an expert instructor tells you how 
to do a job; then he shows you how; then you do the job 
yourself. Because this is the easy, natural way to learn, you 
don't need previous experience or advanced education. 

EARN WHILE LEARNING 

Job Help After Graduation 

Many ambitious fellows do part-time work 
to help out with living expenses while train- 
ing for big opportunities in Electricity. 
If you need this part-time work, my ein- 
ployment Manager will help you get it. 
Also, lifetime employment service af- 
ter graduation. 

GET MY STORY-FREE! 

Mail coupon NOW for my BIG, FREE 
liOOK called "Electricity — Gateway to 
Opportunity!" It's packed with facts and 
pictures of students at work in my big 
shops. I'll tell you about my "I'ay-After- 
Graduation Plan" and other plans to help 
you. ACT NOW TO MAKE SURE YOU 
GET MY PRESENT GENEROUS 
OFFER! Sending for this interesting, free 
book can be your first Ui& step to success 
in Electricity. Mail the coupon today. 
H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL 

SOO S. PauUna St., Dept. Bl-72, Chicago, in. 



MAIL THIS COUPON NOW^ 



H. C. LEWIS. President, 
COYNE ELECTRICAL SCHOOL, 
500 S. Paulina St., Dept. Bl-72, Chicago, lU. 

Dear Sir: Please send me your BIG, FREE BOOK ''Gate- 
way to Opportunity" and all facta about your Pay-After- 
Graduatlon" Plan and other plans to help a fellow get ahead. 




EASY TO 
LEARN- 

EASY TO 
PAY 




NAME. 



ADDRESS 

CITY ST.^TE. 
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Sfep'^^^ /fi/o Hie AviafioM Careet of Your Choice 



W A Aw 



SCHOOL OF AERONAUTICS 



One year specialized ENGINEERING course 
PREPARES YOU tor a LIFETIME CAREER. 




AlrermH 
, Technician 

I Fills the ur- 

fent need for 
esters, In- 
I spectors, air- 
craft welders, 
' radio and In- 
strument specialists In 
parts i)roductlon and air- 
craft industries. 

Cfactra 
Tmchnldan 

I Prepares you 
for key Jobs 
and unparal- 
leled oppor- 
I tunltles In 
Manufactur- 
ing, Installation, Supervi- 
lilon. Communication, 
Fewer Plants, Sales and 
Besearch. 



WaldlHg 
TscAnfetoft 

Highly spe- 
cialized tech- 
nical training 
1 in metal fab- 
rication and 
structural 
design qualifies you for 
Civir Service and key pro- 
duction Jobs. 

PM«741A BROADWAY & E, 




Induwtry can't wait 4 yaars— IN- 
DUSTRY needs technically schooled 
men now . . . SPECIALISTS . . . aa 
fast as they can be trained. 
Cartifiad Tachnieian* Tralnad In 
ONE YEAR. Choose .Voir one of three 
up-to-the-minute technical courses. In- 
cluding engineering, theory, and actual 
shop practice. Earnest, ambltloas men 
kam by doing ia only 12 monthsl 
EXAM WHILE YOU LEARNI Non- 
profit institution, leader for 39 years, 
offers special system of part-time work. 
Student Loans, and "In Service" Fel- 
lowships to qualified applicants. 
Big lllaalratad Boak Fraai "Career 
Biuldlng" tells how to find your place 
in rapidly expanding American Indus- 
tries. Shows achievements of M.S.O.E. 
graduates, "Earn Part Expense" and 
Student Loan Plan. 
Mall coupon TO- 
DAY and learn how 
to build YOUR 
CAREER in ONE 
YEAR. 

S. S. DctfrM in <wo 
tnarayaara. 




aCWdM of ENGINEERIN/: 

•/ ^iUude of tJtcUaUtiuuci U 



Without obligation send FREE Book 
tcU me how to become an 



'Career Building" also ' 



n Aircraft Technician (1 year) 

□ Electro Technician (1 year) 

□ Welding Technician (1 year) 

□ Electrical Engineer 

(B.S. Degree 2 mors yean) 

Name 



Address. 
City 



□ WeMlnE Operator (3 months) 

□ Aircraft Welder (3 months) 

□ Master Electrician (6 months) 

□ Earn Part Expense □ Student Loan 

□ "In Service" Fellowships 

A.ge 



-State. 



JPM-741A 



EARN A 



DEGREE 



AT HOME 



From A Chartered Institution off Higher Learning 

Employers Now Demand College Graduate* With Degrees 

8S Deere* Coursei in KtU\ Sciencei>; Phnoftophy; Education; Public He&lth; 
Medtcul Jurisprudence: Psycholojy; Sociology; Phynicsj Chemintry; Geology: Pol. 
Bciencn; Theolojcy; Law; Bunineu TraininjE; Accountms; StatiitirB; AKrirultiire. 
ENGINEERING: Electrical. Civil, MechAnicjil, Draftins, Architectural. Automotive, 
8t«am. DieMi, Aeronautical. Radio. Structural, Induntrial, Hichway. Petroleum, Min- 
ing. Marine, Refrigeration, Air Conditiontns, Chemical. Founded 1908. Chartered. 
McKlnUy-Roo— vlt CraduaU Coll»e«. 461<^-U Shrldan Road, Chlcaeo 



^ WITH NEW SEAMLESS BELL 
^ G>p/Uon TROMBONE 



1 



FOR FREE^ 
V BOOK y 




World's only Seamless Bell, made of 
CopiHon, exclusive new metal, makes 
it impossible to crack or overblow 
a note, liicher tone quality, easier 
response, amazingly greater flexi- 
bifity. Exclusive on Conn trom- 
bones, cornets, trumpets. Pre- 
ferred by leading artists. A 
Conn Coprion will improve 
your playing.Home trial. Easy 
payments. See your Conn 
^ dealer or write us. Please 
^ mention instrument. 



C. G. CONN, Ltd. 
731 Conn Building 
ELKHART. INDIANA 



^) aCONN 

I N S T R UL M E N T S 



VpiiOI 
.MICH*"": 

.\Vcvr.H 




WRITE 
TODAY 



Get the extra advantatre* of 
SPARTAN'S superior train- 
ing and equipment for your 
successful career In aviation. Approved by U. S. 
Gov't. »475,0OO expansion program makes 
SPARTAN one of the most modem and complete 
schools of iU kind in facilities and training 
courses. 24 modem airplanes, latest aircraft 
engines — six private practice fields. New In- 
strument Technician Department with J25,00O 
worth of equipment. 24 modem bulldings- 
completely equipped shops, laboratories, com 
fortable dormitories, new cafeteria. Recommend- 
ed SPARTAN Graduates receiving immediate em- 
ployment. Next semester starts July 7th. 
WRITE for free CaUlog. 

CAPTAIN 
MAXWELL W. BALFOUK 

Director 

Dept. PM-71 Tulsa, OI«lahema 



WELDERS WANTED f 



ELECTRIC ARC — OXV- ACETVLEN E 

Skilled Welders cam $8 to $15 a day. The de- 
mand now (greater than tlie supply. Learn this 
hiKlily paid trade in 2 weeks by actual shop 
work. One of America's leading schools. 
, Established J902. 7 floors of shops. En- 
iiS'*, dorsed by welding industry. Limited num- 
r% ber of students. 2 weeks course in Electric 
ff7(f)i Arc or Acetylene Welding, including room 
l/'*^ and board, only $104. Write or wire for res- 
^V^rtoervation. Ask for "Welding Facts." State aire. 

3r « GREER COLLEGE. Dept.171, 2024 S.Wabash Ave , Chicsgo 





Learn Profitable Profession 
iii QO days at Home 



Eftrninits of Men nnd Women in the fawinatinr 
profejtsion of SwedUb MassaKC run aa hi^h »» $40 to 
$70 per weok but many prefer to open their own 
offices. Laree incomes from Dortori. hospitaU 
Muintftrium!! und private pntient« come to those who 
qualify throuith our tmininK. Reducinf 
jilone offers rich rewardii for •peciulists. 
Write for Anatomy Chiirta and booklet 
—They're FKKK. 

THE COLLEGE OF SWEDISH MASSAGE 

30 E. Adams St., Dpt. B64. Chicago 



Say you saw if in 
POFIILAR MECHANICS 



Be a DRAFTSMAN-Designer 



Prepare for Essential work — get into Big Pay mech- , 
anized Industry through Drafting and Design. There 
is a pressing need for well trained Draftsmen to meet 
Industrial and Defense demand. Get Practical Work 
Training from an Engineer at your home — until you 
are competent, experienced and holding a good pay 
position. Drawmg Tools and Table furnished FREE 
with training at reasonable cost and terms. Write 
today for full details. State your age. 

Engineer Dobe, Div. B 337, Libertyville, III. 

Say you saw it in Popular Mechanical 
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POPULAR MECHANICS 



I 



DEVELOP YOUR 

MIND POWER 



il creative 'f//A 
ing forces in '/A 
Become 

your own lite. You can push 
aside all obstacles; create health, ab 




the W/ 
push //r 

asiQc ail ODsiBcics; create ncaun, abun- r/j 
\SS dance for yourself when you learn how to 
>X apply the greatest force in man's con- ^ 
^ trol— MIND POWER. Write for Tree 

book, "The Secret Heritage." It tells ^ 
how you may receive these teachings for XXj 
study and use. Send now — it may mean 
^ the dawn of a new day for you. 

Address: Scribe W. N. B. 

^-r^^ROSICRUCIANS 

.San Jose (AMORC) California 




STUDY AT HOME 

Legally trained men win high- 
er positions and blgRer suc- 
cess In business and public 
life. Greater opportunities now than 
ever before. h\g corporations ara 
beaded by men with letral training. 



^^^^^ More Ability: More Prestige: More Money 

j^l^^^^^V We K^uidti yoa Btep by Btep. Yoa can train at home 
W^^^^^^W durinj? spare time. Detcree of LL. B. Successful 
KTaduntuH in evrry H»<-tion uf the U. S. We furninh 
•n text material, inctudin^c 14-volume Law Library. Low cout, eaay 
terms. Get our valuable 4B-pnire"Law Traininfi: for Leadership" end 
"KviJenct- '^ hook.'* FHKK. for ti.ein Nn\V. 



LaSalle Extension University, Dept. 764-L 

A Corr*spond«nc« institution 



Chicago 



4«i^flUT0-DiESELS 



Practical, tested trainlng^. Backed by 36 years experience. Course 
includes Auto Mechanics, Diesel Service and Operation, Diesel Power 
Generation. Machine Shoo Practice. Auto Electrics, etc. Flexible plan 
to meet specific needs of those with or without jobs. Oldest, largest 
trade school in West qualifies you and helps you get a grood pay job. 
Transportation allowed to L. A. Earn room and board while learning. 
Uequest Free Catalog. 

Dept. 7-PMA 
Los Angeles 



NATIONAL SCHOOLS 



America's larcest photoftraphip school offers you the full 
tima personal attention of some of the country's leading 
photographers. Individual, practical Instruction. No classes. 
Start any time. Resident or home study courses. FREK 
book gives details. 

N. Y. INSTITUTE OF PHOTOGRAPHY 
Dept. 49, 10 West 33 St., New York, N. Y. (31st Year) 



TRAIN FOR TECHNICAL RADIO WORK. I tlft you lull Radio Eompnient mcliid- 
in Tester, Radio Tools, US Radio Parts. You do over 100 actual eiperlmints. 
You ire pre conditioned witli Radio repair eiperience rltht In your own liome! 
FREE: Write lor complete details in new catalog "HOW TO MAKE MONEY IN RADIO". 
SPRAYBERRY ACADEMY OF RADIO.QQDUnlyersity Place, N.W.. Washintton, O.C. 



EARN THE DEGREE 



Doctor of Psychology 
(Ps.D.V Doctor of Divin- 
ity (D.D.). many others. 
Courses in business, accounting, law, etc. Low fees. Send for large 
Bulletin and student picture-folder AT ON'CE. No obligation whatever. 

TEMPLE BAR EXTENSION COLLEGE, Inc. 

A Corrttpondenct Institution 

1411 Fourth Avenue, Dept. 4<R, Seattle, Washington, U. S. A. 



TOOL & DIE MAKERS 

Machinists, Screw Machine Men 


EARN 

550-$60 

PER WEEK 


Defense program needs skilled metal work- 
ers. Learn these trades by nctiial work in 
ALLIED SHOPS. Fully equipped. State 
approved. Low Fee. Enter any time. Day 
and EveninR Classes. FREE Employment 


FREE! Send for our 
NF;W ItDok ••Prai-ti- 
ral Mjirhine Shop 
Tniinin^r" 


Service. H'riVe for NEW illnatrated Catalog. 
ALLIED SCREW MACHINE CO.. (School Division) 

Dept. PM 7. 609 W. Lake St., Chicago, Illinois 



£t O Pages <A 
O O facts for 

INVENTORS 

These books were prepared for men of ideas — 
men who have an article in mind that will make 
money, save money, save labor or give pleasure. 
Leadini? thinkers apree that the world of a few 
years from now will be radically different because 
of the contributions to progress that inventors 
will make. Now is the time — if you have an idea- 
te see about protecting it. 

Many Little Ideas May Have 
Big Commercial Possibilities 

Don't think that to be profittvblo an idea needs 
to be complicated. Simple articles — just a per- 
son's hunch — have often proved profitable. The 
crinkly hair pin, the metal tip for shoe laces, the 
paper clip are good examples. Also improvements 
on patented articles sometimes prove more profit- 
able than the original article itself. 

Don't Delay— Send for These 
Free Books Now 

Many a man has waited until toolato to protect 
an idea by a LTnited States Patent. Remember 
someone else may bo thinking along the same lines 
that you are, and the Patent Laws favor the man 
who files his application for a patent first. Delays 
of even a few days can sometimes mean the loss of 
a patent. So learn the important facts about 
Patent Protection at once. 



43 Years of 
Proven Service 



r 



For forty-three years, this ca- 
pable organization has fierred 
inventors from 
all over the 
country. Our 
large staff of 
patent special- 
ists gives you 
expert and 
prompt serv- 
ice. Our fees 
arc reasonable; 
we also help 
w i t 11 deferred 
payments. 



Suqqetliont 
on 

WHEN 

and 

HOW 

to Sell an 

IMWSNTIOM 




EV I C T O R J. 
VANS ErCo. 



REGISTERED PATENT ATTORNEYS ■ 

MAIN OFFICE: 410-H VICTOR BUILDING M 

WASHINGTON, D. C. ■ 

Pittsburgh Office: 514-N Empire Building B 
Loi Angeles Office: 736-N Security BIdg. 

Scnc! nie froo copios of your >*ooks "Patent Protortion" and 
"When and How to .Sell an Invc.ition"— also important "Evi- 
dunce uf Invention" fonn. HH 

Name 

Street and No H 

City or Town State 

Say you aaiv it in Popular Mechanics! 



JULY, 1941 
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Be One of Aviation's Most Valued Men... 




ROBERT E. GROSS 

PfsidenI, iockheed 
Aircrafi Corporation 



ADVISORY BOARD 

JOHN K. NORTHROP 

Pfsident, 
Norfhrop AircraH, Inc. 



C. A. VAN DUSEN 

Vice Pres., Consolidafed 
Aircraft Corporation 



AERO INDUSTRIES TECHNICAL INSTITUTE 

5253 West San Fernando Road, lot Angelet, California 

Please send informofion on Aero ITI Iroining for Aviation coreers. I om interested in the follow- 
ing branch of Aviation: □ Aircraft Mechanics; Q Aeronoutical Engineering; Q Undecided, 
please send more information. Yeors High School: □ 1, [1 2, □ 3, □ Years College 
(Liberal Arts): □ J, □ 2, □ 3, Q4. Yeor« Engineering Colleae; □ 1, □ 2, □ 3, □ 4. 

Nome >ge 

Address . 

C[ty Slate 



_o-31-P 



Aviation prizes the engineers In the industry today. ..it 
urgently calling for more and more engineers to lead the 
advance in tlie ever-greater aircraft developments of years 
to come. Aeronautical engineering is a fascinating, well-paid 
field from the very start... and leads to the greatest heights 
of personal achievement and success in all Aviation. 

You can obtain the finest training for a lifetime career In 
aeronautical engineering through the one or two year course 
of Aero Industries Technical Institute. Through this leading 
school's intensive practical training methods you are envi- 
ably equipped to enter the industry two to three years ahead 
of the time you could ordinarily complete an aeronautical 
engineering education. This training is PROVID by the im- 
mediate employment of Aero ITI engineering graduates by 
the leading aircraft builders of the nation... and by their 
rapid advancement. 

Investigate Aero ITI engineering training-you will readily 
see the difference and realize why our graduates enjoy such 
quick and lasting success. Of all the ways you might prepare 
for your future this is too outstanding a path to security and 
success to overlook. For complete information, write or tend 
the coupon NOW. 



AERO INDUSTRIES TECHNICAL INSTITUTE 

S253 WEST SAN FERNANDO ROAD, LOS ANGELES, CALIFORNIA 

Five Courses In AIRCRAFT MiCHANICS and AtRONAUTICAL 
CNG/NCfR/NG-lncluding 12 Month Aircraft Mechanics Course 
Approved by U. S. Civil Aeronautics Administration 



**"NShorl-Melhod 
Arithmebic 



Simplified system used by "master minds" on 
stafie, accountants, bankers, etc. Easy to learn. 
Add coiumns ot figures short-cut method: multi- 
ply 4 flKiires by 4 figures without using old- 
faahioned multiplication: use eixht method of provinx addition, 
diviEiion, etc. l.eurn horsepower calculution, how to uee elide 
rule, mitrrometer. Complete iUuBtrated course only tl.OO. 

pofltpftid. Satiafaction or refund. Amaze 
your friends with your mental wiiardry! 
FrM d«tails»-mall coupon TODAY. 



FREE 



NELSON CO.. 500 Shorman St., Dopt. G-300, Chlcsflo. 

Scud irt'o deliitit about "Short-Method Mental Arithmetic" 
Mitliuul ohlisutiou ou my part. 

Namt 




A GOOD LIVING FROM 

■ ^pi ma with a business of your own. How 
■■■■■■■ 19 to start small way, spare time, 

^^■■■■1 ■ mm W ^ow from profits, or prepare for 

■ ■ ■ Rood Job in large poultry plant. 

^™ ■ ■ Harry M. Lamon, nationally known 

Poultry Ebcpert, shows latest scienlific metbods, 
money makinjr secrets in poultry raising. His 
system of home study training used by thousands. 
Kiidorsed by many colleges and leading Poultry- 
men. Established 20 years. Write today for FREE 
catalogue describing courses, methods and service. 
Shows way to real business opportunity- Hany 
M. Lamon, Pres. 

NATIONAL POULTRY INSTITUTE 

CD DEPT. 50-Y ADAMS CENTER, N. Y. 




Addr.ts . 

City 



.SUto. 



fee 



Splendid opportunities. Prepare in spare 
time. Eas.v plan. No previou.x experience 
needed, common school education sufincient. 
Bend for free booklet "Opportunities in Pho- 
toKrapliy", pnrticulara and requireniciits. 

American School of Photography 
1315 Michigan Ave, Dept. 135B, Chicago, III, 




CC" 



WELDING 



Wpldinc offers Immediate opportunities for better 
pay. Practically all Industry depends upon the 
welder. Leani at tiome in spare time. IntenslAed 

.»;liop trainiiijr later. Also day and evening classes. 
Send for frc. ' nhic Book" iiiul trial Ifssnii. 

CHICAGO TECHNICAL COLLEGE 
H-601TechBldg., 20OO S. Mich. Ave., Chicago, III. 



Enjoq Better Heat for LESS with a Low Priced LACO/ 




Now! Wonderful heat- 
ing comfort at "Sit- 
ting" level, top only 
35" above floor. Heat 
pours in lower levels 
of room . Doors de- 
liver added "oven- 
door'* heat. Famous 
"two-stage" pot tyi»e 
burner and bame- 
flucd flrebox. 

Low Price! High 
Quality! Low Fuel 
Cost! WRITE! 



Kasy to beat com- 
, . . ix'iition. A-sk for 

details of our Dircct-to-Dealer plan! 




LACO's Newest! — a 
ereat Otl-Bumlngr Fur- 
nace! — at an amazing 
saving! 1/3 to 1/2 
lcs.s than most! Choice 
of forced-air type with 
blower, filters, humidi- 
fier, thermostat control 
— or gravity type. Con- 
tinuous heatflow. Spe- 
cial Hi-Low 2-stage 
pot-type burner and 
baffle-flued firebox Cut 
Fuel Bills! WKITEl 




in 



24A 



Pressure -type 
LACO is as- 
sembled with 
Nationally 
recognized 
parts and con- 
trols into a 

compact, eflRclent unit. Very 
newest rofinemenlK. Quiet. 
Approved by Underwriters 

Laby. Factory-tested. Guaranteed. Low LACO First 
Cost — Low Fuel Costs! Great LACO value! 

WRITF* your local dealer today, or write 

factory for Free Folders and Low Prices! 

LACO OIL BURNER CO., 171 Union Ave., Griswoid, Iowa 

POPULAR MECHANICS 
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Welders Needed 
In Essential 
Industries 

• Aviation 

• Shipbuilding 

• Railroads 

• Construction 

• Diesel 

• Many Others 



UTILITIES 

17 Utilities BIdg., 



GET INTO 

WELDING 



Expert Welders Make 
Good Pay with a Real Future 

Start now. Train to become an expert 
welder. Trained experts in Electric Arc 
and Acetylene Welding now making good 
money. Big demand for expert welders in 
Aviation, Shipbuilding. Railroad, Auto- 
motive, Building Construction, Diesel and 
practically every other industrial field. 
Men 18 to 50 can train in spare time at 
home and then get actual practical shop 
experience. You don't have to give up 
present job. Nation-wide placement serv- 
ice. Institution founded 1927. Write for 
full details FREE without obligation. 

ENGINEERING INSTITUTE 



1314 Belden Ave., 



Chicago, III. 



I 
I 



INDUSTRY NEEDS 
TRAINED MEN IN 

Prepare at Bliss for a better place in vital 
industries and national defense. Learn funda- 
metitals of theory and praaice. Apply them in 
testing, drafting, machine shop, wiring, control. 
Course complete in one school year. 

Experienced instructors. Modern shops and 
laboratories. Highly successful placement rec- 
ord. Bliss graduates are in demand. Comfortable 
living quarters. Spacious campus. 49th year be- 
gins Sept. 24. Ask for Free Vocational Chart. 
117 Takoma Ave., Washington, D. C. 




ELECTRICAL SCHOOL 



<)unlif5' quirkly ns ti Tool Designer by home study in spnro 
time. Entire defense proKr:im depends larcely upon the 
t<><il deaiiiDcr. After defenM boom tool de^isnem will be 
equuUy necessary for reconMtrurtion. M:iny tool deaien- 
erx now mnkinjc Il0() to S125 n WEEK. Rnpidly expand- 
inu industry call ins for more tool desiitners than now 
ovHtl;ibl(>. Learn quirkly with our »tep-by-fltcp leRson.i 
puiierviiwd bv a recocnized professor of tool deaicn. Rush 
name »nd addres.-* tod:iy for FREE booklet that will open 
vour eyes to biitjtcr thinjes abend. Don't wait. Uimh postcard today. 
No one will call on you. Got in a field that is booming. 

R. WENDELL DUNKLE, Dept. 15, Ohio Institute of Technoleey, GreenvMlVohio 

Ever inrreasinie numbers of 

Krent airliners itnd niountinc 
thoutnands of military planes 
mean more and more jobs — 
and itre:iter opportunities— for 
trained inntrument techniriana 
. . . withaireraf t plant.t, airlinea. 
imftrument manufacturers, and 
Ciril Service repair bases. 



AVIATION 
NEEDS 
INSTRUMENT 
MEN! 



Prepare for this Inter- 
estinsT, well-paid, life- 
time calling— your choice 
of four intensive train- 
InK courses— one all home 
study. Write American 
School of Aircraft In- 
.struments. Dept. M-7 
Glendale, Calif. 



LEARN 



CARTOONING 



MONEY- 
MAKING 

Same Simplified Method that has helped train creators of "Terry ft 
Pirmte^" "Wash Tubba." "Out Our Wav." "Winnie Winkle," 
-^Bac'Ur Fellers." "Stranse As It Seems. "Secret Aitent X-9." 
and in*nv others. Enrn while learninc. Rush lOo for Pioture Chart 
(to tart voiir abilitv). and full flptnils. (Stite aee.) 
THE LANDON SCHOOL. 19JY National BIdg.. Cleveland, Ohio 




fAcroRy-TO-you save 




£45/ TfgMi 



I Writ* for FREE calalog (odar. 

Dept. 15-PP, MIDWIST RADIO COFOIuriOH. ClxUaMl. Otto 



PUT THIS NEW l»4l 

l5-TUBEn22 

RADIO-PHONO> 

co<xnN»iioN CHASSIS IN/ COMPLITI 
yOOR PWSfNT UIINIT / RADIO PHONO 

(CHASSIS with TUBtS 

O C . TRADE-IN Vr^^ jpjj^j^ 

HOME jojr 



Will You Let 
Me PROVE I Can 
Make YOU a 
Mew Man? 



LET ME START SHOWING 
RESULTS FOR YOU 




7- DAY TRIAL OFFER 

I (oulil fill this whole magazine witli 
enthusiastic report.s friim OTHKUS. Bui 
what you want to know is — "What can 
Atlas do for MK7" 

Find out— at my risk! Ju.st Rive me a 
7-day trial. Just one week! — and even 
in that sluirt time I'll start civinR KK- 
-SULT.S. AND it will he the kind of 
KKSl'LTS that you (and anyone else) 
can .SEK. FEEL, MEAiiLTKE with a tape. 

FREE BOOK 

T in.vself was onro a 97-|>ouih1 weak- 1 
llngr— sickly, half-alive. Then I dis- j 
cr)vered "Dynamic Tension." And I I 
twice won the title, "Tlie World's I 
Most Perfectly Developed Man!" I 

"Dynamic Tension*' has done so ' 
much for other fellows that I simply 
ask you to let me prove that it can 
make a new man of YOIT— that it can 
stai-t new inches of power pushing out 
your chest— huild up your shoulders to 
champion huskiness — put new, hard, firm 
muscles on your hiceps — make those 
stomach muscles of yours hard ridges! 

Why not risk a postaKe stamp? Mail 
coupon for my 48-pace illustrated FREE 
BOOK AT ONCE! .\ililress me personally 
Charles Atlas, Dept. 8-0, 115 East 23rd 
Street. New York. N. Y. 




CHARLES ATLAS, Dept. 8-G 

115 East 23rd Street, New York, N. Y. 

I want the proof that "Dynamic Tension" will help make a new 
man of me — give me a healtliy, husl<y hody and hig iiuiscle develop- 
ment. Send me .vour free boolt. "Everlasting Health and Strength" — 
aiiil full details of your 7-DAY Trial Offer. 



Name 

Address.. 



(Please print or write plainly) 



City.. 



..State.. 



JULY, 1941 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory 
of Bankers and Bank-Recommended Attorneys, published by Rand-McNally 
& Co., Chicago, 111.; American Lawyers Annual, Cleveland, Ohio- Bankers 
Service Legal Directory, published by Bankers Service Co., Boston Mass • 
and the Snow-Church Directory Co. Lawyers List, published in New York City! 

WATSON E. COLEMAN, wi'iS^^^i^^LST!!:;^^^^ 

REGISTERED PATENT LAWYER WASHINGTON. D. ^ 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 1 




HOW TO OBTAIN A PATENT 

Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U.S. Patent Office. 
If you want to profit by your idea, you should 
take steps to apply for a U. S. Patent 
once. Your first step is to get this Free Book. This 
interestingr illustrated book contains valuable informa- 
tion you should have. It tells you fully how to obtain a 
patent on your idea in the quickest way. With this Free 
Book you will also receive a "Record of Invention" form on 
which you can easily record your idea. Personal and Con- 
fidential Service: Your case will be personally handled 
only by a Registered Patent Attorney who is also a Former 
Member of the Examinini; Corps of the U. S. Patent Office. 
All communications confidential. 

MAIL COUPON TODAir for FREE PATENT BOOK mil RECORD OF INVENTIOM Form. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



Woolworth BIdg., SSth Floor. Dept. 71-A. New York City 
MILLER BUILDING. Dept. 71-A. WASHINGTON, D. C. 
n»M Mnd RM your Frss Bsek. "Hew to Obtain a Patent." and your 
"Record ef Invsntton'* form. 



NAME 

ADDRESS. 



PATENTS— TRADE MARKS 

All cases submitted given personal attention 
Form "Evidence, of Conception" with instructions 
for use and "Schedule of Government 
and Attorneys' Fees" — FREE! 

LANCASTER, ALLWINE & ROMMEL 

Patent I.au> Offices 
412 Bowen BIdg. Washinston, D. C. 



LEARN TO SHOOT STRAIGHT WITH BENJAMIN 



•(M^(MsO 




* _ 

For Target— Small Game— Camping— Guaran- 
teed — Accurate — Practical — Economical — Safe — Clean I 
—Quiet. Adjustable Force — Aniazin;^ Maximum Veloc- 
ity. Nc> Siiu>ke or Funifs. Bolt Action — Hammer Fire 
—Hair Trigger — Safety Lock — Hand Pump. Single Shot BB with 
1 Ih. shut ."BK.r>o; .Siii;;le Shot < al. 1 77 or 22 rifled— with 500 
pellets SIO.OO; BB 8-Shot with 1 lb. shot SIO.OO; Holster 
$2.00. Also a complete line of Benjamin Genuine Compressed 
Air Rifles for BB and cal. 177 or 22. No liicnse required from dealer 
or fartor>'. Write today for complete specifications and free targets. 
BENJAMIN Am HIFLE CO.. 890 Marion St.. St. Louis, Mo., O. S. A, 



INwENlORS profita'^knoVand 

, . . , 1 . , certainsimple but vital 

facte before applying for patents. Our book, Patent-Sense, 
gives those facts; sent free. Trade Marks— Copyriehts 
UCET k UCET. Eit 1869. 635 F Su N. W, Dt,i S. WASHiNGTON. D.C 



BUCHSTEIN'S FIBRE LIMB 



Walk naiurnlly — with 
this light, strong, correct 
nt. COM FOUT ABLE 
limb. Braces for all de- 
formities. Fair terms. 




.BUCHSTEIN . 
610— 3rd Ave. So. 
Minneapolis, Minn, 



""O" ENGINEERING h.^ 

Earn a Degree at Home 
From A Chartered Institution of Higher Learning 
Employers Demand Degree Men For Key Positions 

U Detree CourMi in ENCIN En RING: Elortrioal, rivil. Merl,.-,„i,.„l. Drnftini. Arrhi- 
teolural. .Automotive. .Mfiim. I)ics*l. Acronauticul. Radio. Structural. Minini. Indus- 
trial. Hwhway. IMroleum. Marine. Refrijfration. Air Conditioninn. Cliemical 
Arts; Scwncc; Philowphy; Education: Public Health; M<Kii<-al Juri.prudence- 
Psycholoiy; .s„,.|olo«y; Phy.irs; rhenii»try; Ocoloiy: Pol. .Sicnce; Theoloiy Law-' 
Aiririilturc: Hu-inc...s Trainitic: Accnunt inir; Slatislir,. Founded 1908. Chartered' 
lyicKlnley-Rooievelt Graduate Ceilege, 4M0.T Stierl dan Road, Chic^nie 

MENyo'^yPROFIT^MVS" 

SUJTS 

nun •ma 

sons HIS 

UttMTKH 
Bonus 



Big earnings easy with new super-value 
line made-to-mea-sure suits on liberal 
partial payment plan. Show friends hugei 
selection of over 150 rich, fine wooll 
fabrics tailored in up-to-the-minute 
styles and take orders. Big profits for 
you and YOUR OWN SUITS FREE as extra 
bonus. No experience needed. Complete line 
actu.al samples sent FREE. Write CERTIFIED, 
1300 West Harrison St., Dept.U-1416, ChicaEO. 




MAKE MOMiYATHOMe & 



RUBBER 
MOLDS 6<» 



Amazing rubber mold-making outfit makes perfect 
flexible niold.s of plaques, ash trays, book-ends, 
etc. Molds ctist from 6c to 23c each. Each mold 
makes hundre<ts of novelties and Kifts to sell up to 
SI. 00 apiece! No experience necessary. Quick 
and easy. Start profitable business in your home 
. . . sell to stores, jrift shops, friends, resorts, 
road stands, by mall. Full or spare time. "Mold, 
ers Handy Book" and list of buyers FREE. Write 



Dept. 



SO-LO 

Y-827 



WORKS 

Cincinnati, Ohio 




In answering an advertisement with a coupon, be 
sure to write name and complete address clearly. 



To Protect Your Invention f \ HkKtllceu/mt, 



Delays are dangerous and may be very 
coetly. My personal service assures 
prompt action, strict conlldence. and a 
minimum of expense. I aunceat that you 
■end me a model or drawlns, or sketch 
and description of your invention, and 
$5.00. I win make a search and report 



promptly as to Its patentability and send I f p D^..J„I„I. 302-D Victor Bldtl.< 

you a copy of my 72-paKe booklet. Or, tf ' JL. r. KanQOlph, Waahintfton DC 
you prefer to read my booklet nrst, mall I . . » , "»aiiio8ton, u.^. 

the attached coupon at once. I will also ' Please send me at once, free of charge, your 72 

I page booklet and "Reoonl of Invention" form. 



lupon 

send my "Record of Invention" form. 
(Over 38 years experience as a Registered 
Patent Attorney.) 



I 



flPERSOnnL COnFIDEnTlflL pnTEIIT SERVICE- 



Name. 



Address. 
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INVENTIONS WANTED 

Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

We have successfully helped inventors for over 17 years in selling their unpatented ideas to 
manufacturers, with jwsitive safeguards under P^ederal Court decisions. Send for complete 
information about this co-operatively owned association. Over 50 invention-minded employees. 
References: Dun & Bradstreet, Thomas' Register of American Manufacturers, etc. 
CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT 4, BARRISTER BUILDING WASHINGTON, D. C. 



RUPTURED? 

Get Relief This Proven Way 

Why try to worry along: with trusses that gouge your 
flesh — press heavily on hips and spine — enlarge open- 
ing — fail to hold rupture? You need the Cluthe. No 
leg-straps or cutting belts. Automatic adjustable pad 
holds at real opening — follows every body move- 
ment with instant increased support in case of strain. 
Cannot slip whether at work or play. Light. Water- 
proof. Can be worn In bath. Send for amazing I'KKK 
book, "Advice To Ruptured" and details of liberal 
truthful 60-day trial offer. Also endorsements from 
grateful users in your neighliorhoort. Write: 
CLOTHE SONS. Dent. 31. Bloomfleld. New Jersey 

EARN AVIATION 

IN LOS ANGELES • Nation's Aviation Capitol 




HuKe increa*e in l^a An«ele» avmtinn activity han nrwiirsd 
splendid positions for ernduntes. Career traininK offered 

for iiirlino piloting, en<inecrinit. niechanifs. drnftinc. pro- 

^^^^ duction niechanirs and instruiiienti*. Train at Anierica'a 
■I ' moHt modernly equipped and stratecicaUy located 8rhof>l. 

fully approved by the U.S. Government for ftisht. ground and mechunictt 
cour»(!ii. Write for free 04 pace cataloK. St:ite aee. 



m 



CALIFORNIA FLYERS 

SCHOOL OF AERONAUTICS DEPT. pm-7 



IIP O-J tOS ANGELES MUNICIPAL AIRPORT, INGIEWOOD, CALIF. 



RADIO DIAGRAMS 25c 

Any radio circuit of regular sets supplied promptly from stock. Well 
printed, 8' 2 x 11 inches large. Specify make and model number. Send 
25c coin or stamps. .\sk for free "How to Use Diagrams" book. 
SUPREME PUBLICATIONS. 3727 W. 13th St., Chicago. Illineto 




uto-Diesel 



Master a real trade. Aato Mechanics. Diesel Mechanics. Arc Weldin?^ Acetylene 
Weldintr, etc. Let ns train you to be an expert Auto-Diesel Mechanic and help 
you get a Rood job. The cost to you is reasonable. Learn on modern equipment 
with tools under experienced instructors. Real shop work. Steam heated Dulld- 
iatCB. Room and board in our steam heated dormitory. We pay your fare to 
MaahvUle. For free catalog write 

NastiTille Auto-Diesel School, Dept. 75 Nashville, Tenn. 

Learn how to make Crowns. Bridites. Plates in this 
OLDE.ST Laboratory Center. Practirnl training. 
Day. Eve. Easy terms. Aak for frff Catalog P and tool Offer, 

R. Y, SCHOOL ol MECHAKICAL DENTISTRY, 125 W. 31 SI.,H.Y.C, 






Printing Hobby 

^ — I Pays Its Own Way. Print Your Own V 

stationery, movie titles, greeting cards, church work, etc. 
Print for Others; Money in It. Junior preas $8 Senior $16. Sold 
direct only. Rained printinir like enfifrftvinjr too. Kany rnlea. Write 
for catalog & all details. Kelsey, Inc. H-37, Maridon, Conn. 



INVENTORS 

Get PATENT FACTS 

Free Books Answer Questions ~ 
Tell How to Get Protection 

• Your ideas may be worth 
money ! Get facts first and save 
time and money. Competent 
advice on patent procedure is essen- 
tial to Rood results. Our 66 years' ex- 
perience enables us to explain every- 
thing you need to know about pro- 
tecting and commercializing your 
idea. Prompt, confidential service 
and results. Mail coupon today for 
free patent booklets and Special 
"Certification of Invention" form 
(covers first important step). 

rcTX"iN"ow &"co7 

I Registered Patent Attorneys Since 1875 

I U7 SNOW BLDG., WASH., D. C. 



Please send me the free books and form 
mentioned without cost or obligation. 



NAME.. 




ADDUESS.. 



l-^-MAILTHIS 
I COUPON FOR 
.J FREE BOOKS 



BeanARTIS 



You Can 

Learn To^jj;^^|^j^^^^^\ 

Trained Artists are capable of 
earning $30, $50, $75 a weeit! 

Now is tho time to prepare for a pleasant, profitable 
Art career. Our proven, practical method prepares 
you step by step at home in your spare time. COM- 
MERCIAL ART, ILLUSTRATING. CARTOONING nil in 
ONE complete course. Mail coupon for FREE BOOK. 
"Art for Pleasure & Profit". Explains our course of 
training and opportunities in Art. 2 ART OUTFITS 
with course. 



FREE BOOK gives details! 



I Wositington Scliool of Art, Studio 1 27T 
I 1 1 1 5—1 Stti St., N.W., Wasliington, D.C, 

I Name Age 



City. 




Always write your name and full address clearly when 
answering advertisements. 



BROOKLYN YMCA TRADE SCHOOL 




!□ 
1 □ 
I □ 

IS 



Trade Courses, including De- 
fense trades offered. Also two- 
year day Pre-Engineering courses. 
Full Shop Equipment. 

Unexcelled Instruction. j □ 
Fireproof Dormitories. | ^ 

Special Privileges. Check your I □ 
Interests on coupon to receive I □ 
free literature. I □ 



Aviation Mechanic □ Welding 
Machinist □ Tool and Die Making 
Mechanical F^e-Engineerlns 
Diesel Engines □ Oil Burner 

Diesel Pre-Engineering 
Mechanical Drafting 
Auto Mechanic □ Talking Pictures 
Refrigeration 

Television and Radio Mechanic 

Architectural Drafting 

Armature Winding □ Electrical 



MAIL COVPOIV 

1117 Bedford Ave.. Dept. P.M. 
Brooklyn, New York City, N. Y. 



Name 

Address.... 
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CLASSIFIED^^L 



Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in August issue, copy should be in our office June Sth 

August issue on sale July 1st 
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics Magazine, Chicago, III. 

Dear Mr. Johnson: We have been making rather consistent use 
of the classified advertising columns of Popular Mechanics Magazine 
for the past several years. It is a pleasure to inform you that Popu- 
lar Mechanics Magazine not only produces the best results of any 
advertising medium we have used for our current copy, but that 
we know In advance of each insertion approximately the exact 
number of inquiries we are going to receive. We have made use 
of a number of publications in our clossifted advertising and are 
happy to state that the inquiries received from Popular Mechanics 
Magazine are not only more desirable than those received from any 
other comparable media, but they cost us less than half as much. 

Very cordially yours, 
(Original letter on ur*\A/ T(-> cci i 

file In our office) HOW TO SELL. 



AUTOMOBILES— MIDGET CARS 

AMATEUR Racers; convert your model 
A Ford easily, inexpensively, into jallopy 
racer or fastest buggy in town. Full easy 
instructions $1.00. Benny Hiltz, 209 Or- 
chard Drive, Kenmore. New York. 

GASOLINE Saving device 50c. Ford 
1928-1941. Chevrolet 1932-1941. Walert, 
3429 N. 10th St.. Milwaukee, Wis. 

KUN'S Fifth edition Automobile Racing 
Book. Tells how to build dirt track bodies, 
frames, engines. Records, superchargers, 
rules, formula, plans, stock conversions, 
roadster racing, fast Fords. Si. 00 postpaid; 
$1.15 C.O.D. Ray Kuns Department 31. 
Madisonville. Cincinnati, Ohio. 

CHANGE Automobile motor into air 
comnressor. Instructions $1.00. Tuck. 73 
Shirley. Pontine. Mich. 

MIDGETS! Latest lists 50 used motors 
priced $4.00 up (also midgets, parts) — 20c. 
Catalog kits, plans, supplies — 10c. Shlpps 
Midgtt.s, B ox 543-H. Zanesville, Ohio. 

PROFESSIONAL Midget racers. Two- 
passenger roadsters. Midget motorcycles, 
motorscooters. Guaranteed motors, wheels, 
parts, plans. New handbook catalog — 125 
Illustrations, plans — 20c. Midwest, Box 
1959-CM, Chicago. 

AUTOMOBILE Superchargers $3. Guar- 
anteed mileage increase 20'7: power IC*. 
University of Detroit test. Any car: give 
make. year. Wrench installs 15 minutes. 
John Hanley, Manufacturer. 5719 Loraine, 
Detroit. Mich. 

INCREASE The horsepower of your Ford 
V8 from 85 to 128 hp. without supercharg- 
ing. Send $1.00 for detailed, simple In- 
structions. Power Associates, P,0. Box 
501-A. Wilmington, Delaware. 

BUILD This powerful, inexpensive su- 
percharger for any automobile. Adds up 
to 8 horsepower. Complete plans 35c coins. 
Box 43. East San Dieeo. California. 

FORD Owners and mechanics — learn 
how to make your old brakes work like hy- 
draulics. Stop chatter, groans. Costs less 
than $5 bill. Free details. Super Brake 
Floater Corp.. 4022-P Lake St.. Chicago. 

AUTO SUPPLIES— EQUIPMENT 

FREE Bargain catalogue auto supplies, 
tires, tubes, tools. Garage, shop, service 
station equipment dealers only. American, 
1211 Bedford Ave., Brookyn. N, Y. 

BARGAINS — Welders, compressors, bat- 
tery chargers, car washers. Liberal trial, 
terms. Write Hobart Equipment. Box 
M-713, Troy, Ohio. 

PLATING Outfits for auto parts. Con- 
nect to a battery. No tanks used. Free 
particulars and proofs, Gunmetal Co., 
Ave. J, Decatur. 111. 



CHEVROLET Front hinge posts, fit 
coupes, coaches, sedans. Made of selected 
tough fir. Priced each, postpaid: 1928 — 
$2.80; 1929— $3.30; 1930— $3.90; 1931. 1932, 
1933, 1934— $4.15. Hardwood. 50c addition- 
al. State hand wanted. Fit guaranteed, 
Fransen Equipment Co., 2209 N, W. Thur- 
man. Portland, Ore. 

SENSATIONAL Night gleaming skeleton 
head 25c. James Chyna. 3521 South Her- 
mitage Ave.. Chicago. 

AUTO TRAILERS 

READY Now— Plans for nine new Jim 
Dandy Trailers including six modern house 
trailers. Catalog lOc. Also new edition of 
Trailer Builders Manual and catalog of 
parts, supplies and equipment. Price 25c. 
Both 35c postpaid. Trailer Supply Co.. 
5120-A Fulton St.. Wausau. Wis. 

MOTORCYCLES, BICYCLES. MOTOR- 
SCOOTERS AND SUPPLIES 

BUY A Keen Motorscooter equipped with 
super-power engine, fluid clutch! Climbs 
hills. Best mechanically. Literature dime. 
Keen Manufacturing Co., Madison, Wis. 

20 SLIGHTLY Used motor scooters. lat- 
est models, formerly sold for $115.00 and 
UP. While they last $65.00 each. Write or 
wire for free catalogue and information to- 
day. Gem Vending Co.. 805 Penn Ave,, 
Wilkinsburg, Penna. 

BUILD Power scooters, midget cars. We 
supply tires, wheels, motors. Lowest 
prices. Send 10c for plans, etc. Build-Ur- 
Own Devices, Dept. 7-A, 536 North Park- 
side. Chicago. 

BUILD Comet motorscooter now! Sim- 
ply designed, sturdiest parts available. 
Kit $25.95. Also supply wheels, tires, mo- 
tors. Literature, drawing 15c. Comet Cy- 
cle Company, Box 3032, Madison, Wis. 

MOTORCYCLISTS. We can save you 
money on parts and accessories. Bargain 
lists and decal free. Illustrated Henderson 
list 10c. Triangle. 1111 Washington, Chi- 
cago 

BUILD Sensational, clutch-operated, 
motorscooter speedster! Complete kit 
$26.65. Pork $2.95. Ru.sh dime for plans, 
literature. Zipscoot, 3622-K North Troy, 
Chicago. 

MOTORSCOOTERS ! Four models, for 
home construction. Building kits $16.00 
up. Complete plans, 25c. Circulars free. 
Shipps Midgets, Box 543-MH. Zanesville. 
Ohio. 

MOTORSCOOTERS. Midget cars! Eas- 
ily built. Complete plans and literature 
on wheels, tires, motors, transmissions, 
etc., 10c. Honsakers, Masontown, Penna. 



MOTORCYCLE. Parts, accessories. Most 
complete stock. New and used. We spe- 
cialize on mail orders. What do you need? 
35 page catalog 10c. Whitman Motorcycle 
& Supply Co.. 405-9 Southwest Blvd.. Kan- 
sns City. Mo. 

MOTORCYCLISTS! One measly dime 
brings an illustrated catalog with actual 
photographs of new line of accessories 
and riding equipment. Your name placed 
on permanent mailing list. Chromium 
plated English style handlebar grip for 
late Harleys $1.50 per pair. Sports Unllm- 
ited. Elmhurst. Illinois. 

NEW 1.2 H.P. gasoline engines $19.95. 
Scooters complete $45.00. Clear-Vue Co., 
Dayton. Ohio. 

ALLOY Pistons $3.00— Harley. Indian. 
Henderson. Excelsior. Cleveland. Cylinder 
grinding, rings, bearings, gaskets, chains, 
sprockets, helmets, goggles, accessories, 
parts new and used for less. Catalogue 
and wings pin lOc. Ballak. 811 N. 9th, 
St. Louis. Mo. 

MOTORCYCLES. Reconditioned. New, 
used, parts and accessories. All makes. 
Large stock. Bargains. Illustrated cata- 
log. 15c. Indian Motorcycle Sales, Kansaa 
City. Mo. 

AVIATION 

WORLD'S Lowest priced, safe, airplanes. 
Blue prints, propellers, all types. Sup- 
plies. Illustrated literature. Aircool mo- 
tor conversion sets, diagram with instruc- 
tions. 25c. Original designers. Standard 
Aerocraft, Ft. Worth. Texas. 

AIRMINDED Young men Interested in 
training for entering the well-paid field of 
aviation as apprentices. Write immediate- 
ly, enclosing stamp, Mechanix Universal 
Aviation Service, Dept, 115, Belleville, 
Michigan. 

PILOTS' Examinations! Multiple choice; 
private $1.00, commercial $1.50. A&E me- 
chanics' $1.00. Author; flight, ground in- 
structor. Question-Air System, 208 East 
34th, Austin, Texas. 

AIRPLANES, Motors, crackups. Located 
everywhere. Complete catalogue 25c. Used 
Aircraft Directory, Athens, Ohio. 

AVIATION Wants more Lincoln trained 
men for positions as airline mechanics, 
aeronautical engineers, airplane factory 
mechanics, commercial pilots. This Lin- 
coln Government Approved School of Av- 
iation placing graduates in fine big pay 
positions. Opportunities for many more. 
Courses from 6 weeks to 2 years prepares 
for Immediate employment. Reasonable 
rates. Write today for information. Lin- 
coln Aeronautical Institute (Inc.). 2008 
Aircraft Building. Lincoln. Nebraska. 
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AIK t ON IJl HONING AN D HLATING 

8AVK tl00-«200 On vntt eMdm for 
stores, caies. ofBces. homes, noor, win- 
dow or portable types — $19.50 up. All 
sizes — guaranteed performance. Write for 
fuU details! Western Mfg. Co., Dept. 

UMTTED Quantltjr 34" two speed 
cbrome finish adjustable floor pedestal, 
a.c., 60 cycle, 115v. air circulator fans 
^S;00. Jeannette Electric Company, 5 
West 16 aibnet. Nwr York. 

RADIANT Heating — Newest develop- 
njent. no radiators or registers. Adaptable 
to homes, .shops, garages, etc. Folder free 
— 44-page illustrated technical bulletin 
covering design and construction. lOc in 
stamps. A. M. Bycr^ Company, 1609 ^ark 
Building. Pittsburgh. Penna. 

FURNACE Blowers — J22.80 up: attic 
blowers, cooling blowers and air condition- 
ing blowers — all aliea. Ouaranteed. Write 
for literature. Reynolda ICtc, Oo^. Orand 
Rapids. Mich. 

BATTERIES, GENERATORS, ETC. 

BTTILD Wind driven light plant for farm 
or lake cabin. Complete plans and catalog 
10c. LeJay Manufacturing, 46T htlKt 
Building, Minneapolis, Minn. 

QENXniTE Edison storage batteries for 
Bghting. power sjrstems. Constructed like 
a watch, but as rugged as our battlesliips. 
Non-acid. Odorless. Fifteen year life. 
Long unconditional notarized guarantees. 
Wonderful bargains in light plants. Low 
prices. Free illustrated literature. "See- 
Jay" Battery Company, 82 Sterling Avenue. 
Yonkers. New York. 

EDISON Lifetime storage batteries for 
light and power. Eliminate acid battery 
diseases. Long guarantee. All kinds re- 
built generating plants, motors, and mis- 
cellaneous articles at bargain lirlWM. Pree 
interesting literature. T. Bawley Smith 
Co.. Croton Falls. N. Y. 

ELECTRICAL SUPPLIES— EQUIPMENT 

ELECTRIC Motor bearings; brushes; 
capacitor replacements. Send name plate 
data for prices to Electrical Center, Box 
61. Oak-Park Station. FUnt. Mich. 

FREE IMl Catalog. 1000 electrical bar- 
gains. IieJay UiuuifwtUTing, 847 LeJay 
BuUdlng. Mlnneatwlls, Minn. 

ELECTRIC Pencil: Writes-engraves all 
metals. $1.00 postpaid. Beyer Mfg., 
4515-H Cottage Grove. Chicago. 

FLUORESCENT fixtures, wired and un- 
wlred, all sizes. Anmlcan Reflector Sc 
Lighting Co., 626 West Jackson, Chicago. 

WELDING— SOLDERING— PL.\TING 

lIELTOlfATIO Paste solder, self -clean- 
ing and fluxing— simply apply and beat. 
Send 50 cents for four ounce can jpostoald. 
Wayne Chemical ProdOOti OO., 0400 OQpe- 

land. Detroit. Mich. 

75-300 AMPERE Welders from old gen- 
erators. Complete plans 35c. Plans show 
single and dual wetder connections. LeJay 
Manufacturing, 347 LeJay BulUHng, Min- 

neapol is. Minn. 

ARC Welders. Build farm wagon gear 
with used materials. Blue prints $2.00. 
Harry Laschke. Iowa City. la. 

BARGAINS, Demonstrator arc welders, 
gasoline and electric drive. Build your own 
Dortable. save $500. Liberal trial, easy 
terras. Write Hobart Welder Exchange, 
Box M-712. Troy, Ohio. 

ELECTROPLATER For laboratory, shoo, 
beglnaer. Choate Manufacturing Com- 
naay. H64 N. Principio. Cincinnati. Ohio. 

D.C. Arc-welder, build it yourself from 
automobile generators, vehicle motors, 
light plant generators. Plans $1.00 each. 
Welden COuL AB-M33 IC-^Uart. Chicago, 
" e; Veiitete motam. weldlmr suimUes. 

A.O. Wdtes. clans, material. Free lit- 
BHgerson's Service. Canton. Kas. 
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TOOLS AMD BVrrUES 



TOOL Bit models for engine lathe oper- 
ators (rough, finish, cut-off. grooving op- 
erations, etc.) Big help and time saver 
for beginners, instructors foremen. Made 
of %" square cold rolled steel— l?i" long. 
Compact, easy to keep In tool chest. Sold 
oobf1£^ complete set of U fas 64.66^ Bend 
iOo to Blaster Models, SM3 West 
ifllwaalEee, Wisoonsln. 
Parcel Poac paid. 

JULY, 1941 



BUILD Your own machine tools. Equip 
your shop at big savings. We furnish cast- 
ings, materials, blue prints for milling 
machine, shaper. band saw. and 21 other 
metal and woodworking tools. Send lOc 
for new 1941, SS-niun. illustrated catalog. 
Lewis Machine Tom Co., Dept. M-7, Box 
116. Station A. Los Angeles. 



DRILL Grinding attachment, price 
$8.85.. used with bench grinder. Literature 
«m Mqmtb Tntkm-iMb Co., Hduy, 
Iowa. 



LONMOPOWER Attachment converts 
any hand lawnmower into complete power 
lawnmower. Agents wanted. Lonmopower, 
4020 Lak e Street. ChiciiKO. 

MACHINISTS Tool chests at bargain 
prices. Circular free. Cepuder, 3603' Wes- 
ley, Berwjrn, 111. 

WE Buy complete plants. lathes, shap- 
ers. milling machines, drills, presses, mo- 
tor.s. etc. Steinberg Machinery Company. 
1132 Lake Street. Chicago. Illinois. 

13" x5" WILLARD Lathe with gap. No. 
2 Pratt St Whitney hand milling machine, 
four step cone drive. Write for full par- 
ticulars. Cincinnati Machinery & Supply 
Comnanv, 217 E. Second St., Cincinnati. 
Ohio. 

INOIMES, MOTOBS, DYNAMOS 



BARGAIN Pricellst. Motors, fans, 
grinders" drill: home workshop tools: fluo- 
rescent fixtures. Mailorder Electric 713 S. 
Pearbom. Chicago. 



MOTORS. >'« H.P., General Electric, 
etc. $3.50. Guaranteed. Speetal 1/3 H.P. 
Larger sizes. List 10c. A. O. MOtocs, 8008 
Bailey. Philadelphia, Penna. 

ELECTRIC Motors, 3 hp.. $38.00; 5 hp.. 
$55.00; 7>i hp. $79.00. All single phase. 
Solon. 636 E. 3rd. Duluth, Minn. 



',2 HORSE, 3450 Speed, repulsion induc- 
tion-alternating motors $9.75; equipped 
with 6 ft. ball bearing flexible shaft $22.00. 
Butler Electric. 1885 Milwaukee. Chicago. 

BARGAINS — Weldcr.s. electroplating, 
motor generators, guaranteed, liberal 
terms. Write Hobarts, Box M-714, Troy, 
Ohio. 

MOTOR Winding data, selection single 
and three phase. $1.00. Motor Data Co., 
Box 7631. Kansas City, Missou r i . 

SMALL Electric motors with flexible 
shafts $3.Si. McOonneU, P.O. Box 65, 
Racine, Wis. 

V2 HORSE. 110 Volt, induction motors. 
Rebuilt, guaranteed $7.25. other sises. 
Wilmot Auto Supply. 2247 St. Paul Ave., 
Chicago. 

AIR Compressors l',*xUt $6.00: 2x2 
$7.00: 2>2X2 $8.00: electric drills V* in. 
$5.95. Free folder. NattooaL 1015 8. 
state. Chicago. 

10 KVA llOV. AC. generators $189.00; 
other sizes. Motors, converters. State your 
needs O'U-cn ritv Electrir, 51'' Sn/ith 
Calilui Ci..wa.;o. 

IBOATg, OPTOOAED MOTOB8, ETC. 

BUILD Your own boat with knock-down 
frames. Easy to put together. Save 2/3 
builder's cost. Big boat catalog — 25c. 
Brooks Boat Co.. Dept. FM, Saginaw, 
Mich. . 

KAYAKS, Outboards, rowboats. duck 
boats Weldwood Ready-cut Kits. Catalog 
F. Cre-Crsft Boats, Millburn, New Jersey. 

GENUINB Mew Evlnrude and El to out- 
board motors how as low as $36.50 (plus 
small transportation charge.) Down pay- 
ment as low as SR. 00 Fifteen advanced 
1941 models to choose from. Write for cat- 
alogs, boat directory and handy Boat and 
Motor Selector — all free! Address. Evin- 
rude Motors. 4613 N. 27th St. Milwaukee, 
Wis. 



MARINE Conversion parts tor all Mto 
engines. Buy here and save. Oonversion 
Parts Co,, 378 Adams Street. Bostoo. 

Mass. . 



FORD-Mercury-Zephyr marine conver- 
sions. Catalog lOc. Lehman Engineering 
Company. Dept. D. Newark. N . J. 

NEW Type electric outboard motor 
made from auto generator. Uses car bat- 
tery. Oonniiete plana lOe. LeJMr Manu- 
faetarlngTM? LeJay BuUdlng, fOnneap- 
olis, Minn. 

TEN Plywood boat plans 50c. Free cat- 
alog boatbuilding plans. The Rudder, 15 
Murray Street. New York. 



MARINE Power — Easily convert any 
Ford motor (domestic and foreign) with 
Osco parts and kits. Complete catalogue 
35c (coin). Osmlthson. 3644 Lawrence St. 



MASTER'S Free offer. Fuel can. strain- 
er funnel, preserver cushion, shearing 
pins, starting cords, tube grease, all given 
free with each rebuilt motor purchased 
this month. 200 outboard bargains. All 
makes. Any size. Guaranteed. 5c brings 
listings and information. Boat design 
book 10c. Chicago's biggest dealer. Mas- 
ters & Son. 212 W. Chicago Ave., Chicago. 

BUILD A boat by the Welch System. It's 
Inexpensive: Interesting and profitable. 
Everything for building, equipping or re- 
pairing boats. Use Welch Ready Cut Parts. 
Send 10c for catalog showing boats of many 
types: boat hardware; propellers: marine 
paints: boat finishing materials and ma- 
rine motors. Welch Boat Company, Sta- 
tion K-1. Milwaukee. Wisconsin. 



BOAT Blueprints and full size cut-to- 
shape paper patterns. $3.75 up. Latest 
designs, all type pleasure boats. 8-38 ft. 
Illustrated "Build a Boat" catalog. 10c. 
(Book 'How to Build Boats." $1.00: ma- 
rine hardware catai«t. 10c.) Cleveland 
Boat Blueprint Ca. Station A-66. Cleve- 
land. Ohio. 



OUTBOARDS — Save V2. Good used 
parts, all makes and models. BarRains re- 
built motors. Crandall Hic'tii Co., y59 
Commonwealth, Boston, Mass. 



BOAT Designers are highly paid profes- 
sionals. Complete course by 1 " — 
Westiawn. Montville. N. J. 



SPORTINO GOODS; GUNS. PISHING 
TACKLE ARCHERY, TRAPPING 



CATCH Fish With Paul Bunyan Baits, 
made In lOOOO-lake Minnesota. No wooden 
plugs; plastic, steel, celluloid, all precision 

made. "Floating Weaver," super-fast 
wobble-diver 60c: "Flasheye Weedless," 
wonderful new spoon 50c; "Silver Shiner." 
startlingly lifelike, surface or under-water 
$1.25; "Transparent Dodger." imitates 
crippled minnow 85c; baby sizes for fly 
fishing. Paul Bunyan Baits break records. 
Your dealer or sent direct. Want catalog? 
Testimonials? Bunyan Baits. Dept. PM. 
108 Washington Ave.. North. Minneapolis. 

THEY Don't slip. "10-Polnt" Grips are 
being adopted more and more by revolver 
shooters throughout the nation. All cus- 
tom features and advantages, satisfaction 
guaranteed, or money refunded. Only 
$3.75 per pair. Write for free catalog. 
Mershon Company, Inc., Glendale, Call- 
fornia. Dept. A. 

BIG Bass feed at night. Learn their 
habits, where and how they feed. Great 
sport awaiting you. Instruction booklet 
free. Write Sealand Manufacturing Co.. 
25 - 4th Street North. St Petersburg. 

Florida. 

FISH Worms— (Large angles) — 150 for 
$1.00; 500— $3.00; 1000— $5.25 postpaid. 
Shipped promptly. Hughes Worm Ranch 
Savannah. Tenn. 

ENJOY Protection from mosquitoes, 
gnats, bees, wearing plpehole bobbinei 
neadtent reaching below shoulders $1.50, 
to collar $1.25. in tarlatanette $1.00. minus 
pipehole 85c. Latest two part butterfly 
net $1.50 postpaid. Cope Mfg. Co.. 3726 
North Tenth Street, Philade lphia. PenniL 

IMPROVE The stock and stop the shock. 
"White Line ■ recoil absorbers $2.50. Write 
for free catalog, Mershon Company, Vae., 
Glendale. California. Dept A. 

GOLF Clubs. Plve Club matdied set 
$2.50 Lincoln Surplus, 330 Stephenson, 
Freeport. 111. 

BARGAINS! Gun catalog 5c, fishing 
catalog 5c, camera catalog lOc, archery 
catalog Se, medal-awanl catalog lOe, golf 
catalog 6c. Wuaai'B, Plrst*BCadlson-FM. 

Seattle. 

SEND For free illustrated catalog of 
Lawrence leather belts, holsters, gun cases 
and other sporting equipment. George 
Lawrence Company. Portland, Oregon. 

THE IDEAL way to keep out noise, dirt 
and infection is to use "Ideal" Ear Stop>- 
ples, 25c per pair. Write for free catalog. 
Mershon Company, Inc. Glendale. Oau- 
fornla. Dept. A. 

ARCHBBT agntpmmt: Oatatafm ftw. 
Mid-West Ar^ry. 3300-A BastWS. Chi- 
cago; . 

COLTS, Target pistols, holsters, police 
goods, etc. Catalog 5c. Wlneholt Co., Box 
C5. Woodbine. Penna. 

COMPLETE Caninine. hunting equip- 
ment. Used k'liiis. CuuiloE Stamp. Howe 
Fur Company. Coopers Mil L s. Maine. 

BOW And arrow kits: For making lem- 
onwood bow — six arrows $1.78. Postage 20c. 
Construction book 30c. Catalogue free. 
Archery. 617 South State. Chicago. 
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. WBKLD GLASSES. TELESCOPES AND 
MICROSCOPES 

ASTRONOHIOAL Telescopes, btnoeulMS, 
cameras, mleraseopes: bought. soM. le- 
paired. Send 10c for list of Instruments 
desired. Raamussen. Box 394. Amsterdam. 

W. Y. 

LENSES. MMniflen. readers. Optical 

?uaUty. to 41/2 diameter. Minor imper- 
ections. 4 for $1.00. 25-lens assortment: 
enlargers, spotlights, telescopes, $5.00. 
Ross-66 West Broadway. New York City. 

TELESCOPES. Microscopes. Unoeulais: 
bareain cataloe free. Brownscope Co.. S 
West 27th Street. New York. 

ANTIQUES, RELICS, INDIAN GOODS, 
CPBI08 

250 GENUINE Indian gravebeads, many 

types $1.00. Smith, 817 - 48 Street Saera- 
mento. California. 

FIFTY Indian arrowheads $1.50. Harry 
J. White. St. Paul, Arlt. 

12 BEAUTIFUL Perfect prebistoric ar- 
rowheads $1.00. Lear Howell, Olenvood, 
Arkansas . 

GLASS. Books, minerals, curios, cata- 
log .Sc. Junes Antiques. Northbranch. 
Kansa.s. 

SWORDS. Pistols, daggers, armor list 
10c. Robert Abels. 860A Lexington Ave.. 
New York. 

INDIAN Relics, colns. bills, gems, crys- 
tals, curios, etc. Illustrated catalog Sc. 
100 ancient arrowheads tiM. H. Daald, 
Hot Springs. Ark. 

CHINQUILLA'S Indian Craft Museum. 
Handiwork of all Indian tribes. Jamaica. 
M. Y. 

INDIAN Relics, beadwork, coins, curios, 

miDeral.<;. old plass Catalot; Pc, Indian 
Museum, 0.-bn;T.e. Iv.in.-.a: . 



RUGS — Grizzly, polar, black or brown 
bear, tiger, mountain lion, bobcat, coyote, 
leopard, game heads — Deer. elk. sheep, 
antelope, moose. Hundreds of choice spec- 
imens at unusually low prices. Sent on ap- 
proval to reliable persons anywhere. Write 
today for selection and price list. Jonas 
Bros.. 1049 Broadway. Denver. Colo. 



DOC..- 



n.is. !'.ii;ij> 



PIGEONS— Quality homers, tumblers, 

fantails. Bargains! Right now! Morris 

Farm. Batavia. 111. 

BEAUTIFUL Pure white police dogs. 

Ansonia Kennels. Mose, N. Dak, 

PUPPIES, All kinds: free details! Book, 
104 photos recognized breeds 25c. Royal 
Kennels. Chazy. N. Y. 

TREES. SHRUBS. PLANTS. HERBS 

COLORADO Blue Spruce trees. 2 year 
old, extra strong. 25 prepaid for 81.00. 
Rocky Mountain Evergreen Co.. Dept. 
A14. Evergreen. Colorado. 

POULTRY AND FARM SUPPLIES 

HAMBURGS. Andalusians, Javas, Silver 
Leghorns. 15 eggs $1.00. Empire, Corona, 
New Mexico. 

MAKE Money raising broilers. With 
Brower's Battery Brooders, plus good 
chicks, you can start selling broilers prof- 
itably in 8 to 10 weeks. Complete broiler 
slants as low as $27.65, freight paid. 
Small down pajrment. easy terms. Free — 
Brower's 100 page catalog explaining broil- 
er business. Brower Mfg. Ca. Box H-81. 
Qulncy. ni. 

MAKE Money with poultry. Small in- 
vestment. Daily income. Learn how oth- 
ers succeed. Read America's leading poul- 
try magazine. Five years $1.00 six months 
10c. Poultry Tribune, Dept. E-70, Mount 
Morris. 111. 

DEPENDABLE Chicks. $3.95 per hun- 
dred up. Twenty breeds. Oldest Ulinois- 
U,S, approved hatchery, known for fair 
dealing. Chestnut Hatchery. Box 40. 
Chestnut. Illinois. 

CARNEY Cuts chick costs. Barred, Buff, 
White Rocks, Reds. White Wyandottes, 
Buff Orpingtons $6.50 — 100: cockerels 
I6.4&:; puUets $7.95: Big English White 
Legboms 88,50—100; puUets 811.95: cock- 
ereb 82.45. Heavy mixed $5.75. Light 
mixed $4.95 We joay postage. Proimt 
fehipment. Carney Hatchery. Bcoc 36, Shei- 
byville. Indiana. 



FARM MACHINERY AND SUPPLIES 

GARDEN And small farm tractors. 'A to 
8 horse-power. $75.00 and UP. Ride or 
walk. Catalog free, Shaw Mfg. Oo.. Dept. 

PM7, Galesburg, Kansas. 

FARMS— FARM LANDS— REAL ESTATE 

ARKANSAS— Write Ware, Greenwood, 
Arkansa s , before you buy land anywhere, 

SEE The Highlands of Louisiana. Choice 
cut-over land selling at low prices on lib- 
eral terms. Descriptive book sent upon 
request. Long-Bell Farm Land Corpn., 
878 R, A, Long Bldg.. Kansas City. Mo. 

$800 SECURES Riverside truck, canning 
crop farm, 12 acres; maple shaded 7-room 
dwelling, electricity available, garage, 
poultry house; only $1400; page 51 catalog 
1250 bargains many states, mailed free. 
Str i;: i., . Uv 25,5-P 4th Ave., New York 
City 

GOOD Farm bargains, Washington, 
Minnesota, Montana, Idaho, Oregon, 
North Dakota. Dependable crops, favor- 
able climate. Write for literature and 
lists describing typical farms for sale. 
Specify state. J. W. Haw, 119 Northern 
Pacific Ry,, St, Paul, Minn. 

40 ACRES. Near White River, unim- 
proved: poultry land. $190. $5 down. $5 
monthly. Free list and literature. Hub- 
bard. 216 Grossman Bldg., Kansas City, 
Kans. 

SACRIFICE! Stock farm— 500 acres, 
Carroll County, Arkansas. Earl Raines, 
Fort Wingate. New Mexico. 

FLORIDA Lands. Forty aeree 8100. 
Easy payments. R. W. Stewart, Inverness, 
Florida. 

PROFIT ABLE OCCDTATIONS 

EARN Money at home raising new very 
rare and beautiful plants, unOmlted de- 
mand, big steady income, pleasant work. 
Instruction information and ten different 
rare plants 82.50. Clesla's Cacti Nursery, 
Pomona. Oalif. 

SELL Giant sugar crystals for display; 
curios. "Seed" crystals and instructions 
for growing 50c. M. Marble, 2537 W. Ave. 
34. Los Angeles. California. 

YOU'LL Like resilvering mirrors, table- 
ware, making chipped glass namcplates, 
signs. Write Sprinkle, Plater, 288. Ma- 
rion. Indiana. 

GOLD Stamping. Fascinating, profit- 
able. Free booklet. Home Gibr SpwCalties. 
Dept. PM1273. Springfield. Massachpsetts. 

$5000 FROM Half acre! Growing gin- 
seng. Seed, contract supplied. Fall plant- 
ing. Particulars 10c. Associated Growers, 
Dept 10. St. Norbert, Manitoba. 

STUDY And become a licensed practi- 
tioner of the new psychological religious 
conception called "Oneness" for health, 
happiness and prosperity for self and oth- 
ers. Home study course. Exclusive terri- 
tory in your district now open. Be first, 
7.000 word booklet free. Write "Oneness 
Society." Box 71. Stoneham. Mass. 

RAISE Angora rabbits, mink, silver fox. 
canaries, pheasants. Valuable booklet 10c. 
Grinstead's, CarroUton, Illinois. 

WILL You give us S% first $600 you 
make? Afternoons free! Work home. 
$1,000 month reported (exceptional — full- 
time). Expect surprise! MationaL Box 
1240. San Bernardino. Calif. 

$40.00 WEEKLY. Made growing mush- 
rooms for us, fresh, dried. Dominion pat- 
ent 331583. Free spawn. North American, 
169P Yonge. Toronto. Canada. 

AMNOUNOINO New home study course 

in commercial baking. Good field. Nearly 
depression proof. Common school educa- 
tion sufficient. Send for free booklet "On- 
portiinltie.<; in the Baking Industry" and 
requirements. National Baking Institute, 
1315 Michigan. Dept. 3431. Chicago. 

ANGORA Wool rabbits pay. America's 
fastest growing industry. Start now. 
Dakota Rabbitry, Oakes, North Dakota, 

BOOKS, PERIODICALS, PICTURES, 
POSTCARDS 

BOOKS! Booksl Books! No matter 
what you want in Ute book line I can fill 
your order. If you cannot find the books 
you want send 25c in silver for my book 
catalogue today, Levi Bryant, 3106 In- 
diana Avenue. Chicago. HI. 

"CK>VERNMENT VS. Banks" — American 
money and credit since 1789. Am* or dis- 
agree, but read It 25e. SmitbToSSl Jones, 

Seattle. 



BOOK Bargains. Catalogue free. Ren- 
seb, PM , 30 Ch urch, New York City. 

WORLD'S Fair snapshots. Foreign pa- 
villions, industrial exhibits, amusement 
area, beautiful showgirls, stage revues. 
15 different $1.00. Forman, 882 Lorimer, 
Brookyn. N. Y. 

ARMY Love postcards; surprise sweeties; 
2Sc dozen. Oomlcards, Black River Falls. 
Wis. ^ 

MAGAZINES, Back numbers, list 3c. 

Magazine Mart. Roslyn. N. Y. 

5c BUYS Back dated magazines. Cata- 
log lOc (refunded) listing books, booktol^ 
photos, arts studies, etc. Cieerone'B. 888' 

First Avenue. New York City. 

GAMES— ENTERTAINMENT 

PLAYS. Operettas, musical comedtes. 
complete minstrel first-parts with song 
programs, blackface skits, vaudeville acts, 
monologs. dialogs, recitations, juvenile 
plays and songs, musical readings, enter- 
tainments, make-up goods. Catalog free. 
T. S. Denison & Co.. 203 N. Wabash. Dept. 
11, Chicago. 

MAGIC TRICKS, FI ZZLES. -TOKER 
NOVi LTIl S 

CARDS, Trick pack tsee. with ftsantU; 

catalog 2$c, Turner, 4483M Oermantomi, 

Philadelphia . 

JUST Out! New 1941 catalog 500 tricks. 
All the latest magic. Easily learned. You 
amaze-mystify friends at once. Large as- 
sortment. Lowest prices. 100 pages, pro- 
fusely illustrated. Send 10c today! Lyle 
Douglas, Magicland, Dallas, Texas. 

EARN Money in any crowd. Call names 
Of strangers, tell unspoken questions. Pro- 
fessional course mind reading, spirit writ- 
ing, etc., $1. Henderson, Box 341. San 
Bernardino, Calif. 

ASTOUNDING New parlor tricks book 
25c. Foster. Box 4209, Oermantown. 
Penna. ■ 

FREE! Ten tricks. Jokes to new mem- 
bers. Membership 2Sc. -Sons of Satan. 
Huntington Sta.. N. Y . 

MAGIC Tricks, apparatus. Illusions, 
New, exclusive line. Lists 3c. Mac's Made 
Shop. 506-B Main, Ft. Worth. Texas, 

AMAZING New 168 page Magic catalog 
now on the press. 2Sc reserves your copy. 
Order yours now.. GUeago Macte Oom- 
pany. nOQ Mason Ave.. Chicago. 

■WORLD'S Largest professional magic 
shop keeps you in touch with latest tricks. 
To receive mailings send 25c for 1941 cat- 
alQg. Holden. 220 W. 42nd St.. New York, 

MAGICIANS' Headquarters. 216-page 
catalog, packet, parlor, professional tricks, 
25c. Kanter's. M-1311 Walnut. Philadel- 
phia. 

HOLLYWOOD Special! Magicians but- 
ton, catalogue, ghost illusion and fXM 
trick tor 2Sc. Magic House of Charles.. 
Box 888. Hollywood, Oalltamla. 

COINS— TOKENS— CURRENCY 

WB Buy Indian and Lincoln head pen- 
nies, and all old money. Send lOc today 
for 1941 catalogue of prices we pay for aO 
wanted U. S. coins. American Rare Coin 
Co., 1069 Transportation Bldg,, Chicago, 

UNCIRCXHiATED 1040-S cent. beauUful 
foreign coin and eatalqgne lOc. Landon. 
4410-A Lankershim, North HoUywood, 

Calif. 

OLD Money wanted. Will pay fifty dol- 
lars for nickel of 1913 with Liberty head 
(no buffalo). We pay cash premiums for 
all rare coins. Send 4c for large coin fold- 
er. May mean much profit to you. Numis- 
matic Co.. Dept. 20. Fort Worth. Texas. 

WILL Pay $15 each for certain Lincoln 
pennies! Indianheads 8300; dimes 81,000. 
Catalog lOc, Federal Coin BSdtange. Oo- 
lumbus, Ohio. ■ 

INDIAN Cents, eight different, and list. 
25c. Box 621, Rochester. N, Y. 

100 DIFFERENT Foreign COins, ClaSSi- 

fled, $2,00, Koeppel Coin Shop. EltfbiUi 
and Broadway. Los Angeles, 

COMMEMORATI'VE $V2S. Columbia, 
Lincoln. Stone-Mountain. Long-Island. 
Cleveland: 81.00 eaeh. Lugo lUustiated 
catalcwue 3Sc. Norman ShtiltlE. Salt Lkke. 

Utah. 

GET Profit and pleasure in collecting old 
coins. Send 10c for 56-page Illustrated 
coin catalog. ToA'U be ddfflitod with It. 
Send for it now. B. MkxEMiI. 810 Mehl 
Building, Fort Worth. Tons. Largest rare 
coin establishment in U. 8. BstabUstaed 
41 years. 
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IliLnSTRATEO Retail coin catalogue 
10c (refunded). 3000 quotations. James 
Randall. 341 South Dearborn. Chicago. 

SENSATIONAL Offer. Certain cents 
worth S750.00: nickels SIOOO.OO. Biggest 
value coin book DUblished. 1941 edition. 
36 DSges Illustrated vith actual photo- 
eraohs. Soecial oriee 10c. American Coins. 
Box 3507-A. Cleveland. Ohio. 

FREEI Foreign coin, banknote and large 
36 pace illustrated coin catalogue to ap- 
Dnmu MrvlM anBUoants. send 3c post- 
sue. Tafbano 
Mass. 



,fbam Cblnco. Springfield- 125. 



1 MAY Have juit the scarce U. S. coins 
you want. Send me list. "Meet me by 
maa." WUltem H. Kmworthy. WatwvUle. 
mine. 



FOSmVSbT GhfWtflrt free offer. Lat- 
est Scott's International $3.50 stamp al- 
bum — covering entire world. Contains 
34,000 illustrated descriptive spaces; 
Scott's 1941 standard $3.00 catalog "Phil- 
ately's Encyclopedia" — Both absolutely 
free to applicants for foreign approvals 
becoming customers! Plymouth, Dept. A9, 
Bell. C a lifo rnia. 

FREE: 20 Famous men, 10 architecture, 
to new applicants for low priced selective 
approvals. Monthly bulletins. Virgil 
Stamp Mart 328 'Vir gil St.. Gretna. La. 

MAGNIFICENT Collection 10 different 
Liberia. Gorgeous oversized two-colored 
stamps showing wild-animals, native 
scenes, etc. Free perforation gauge. Only 
10c to approval applicants. Reich Stamp 
Co.. 4647 Kenmore. Chicago. Dept. M2. 

200 DIFFERENT Foreign stamps ICj. 
Monjar, 1542 Waverly. Cincinnati, Ohio. 

GUATEMALA Set free. Request approv- 
als. Kn igh t, Box 3780. Portland, O r egon. 

5 TRIANGLES, 5 Latin American air- 
mails, set Greece (Red Cross), Albania, 
Abyssinia (war stricken). Poland, ate., etc. 
Everything only 10c to approval avpUeants. 
Rev. Benter. Burke. S. Dak. 

WANTED. Collections, accumulations. 
Send description. Leslie Stamp Company, 
Haverhill. Mass. 

smrSATIONAL Combination offer! Big 
packet 105 different including Iceland, 
Manchukuo. Ecuador (American flag in 
full colors). Danzig: airmails, commemo- 
ratlves. triangle stamp. $4 United States; 
complete set United States telegraphs, cat- 
Sloiclnic 20c. Packet British Colonies. In- 
dndinK Owallor. Hyderabad. Burma (new 
country) Jubilee and coronations. Scarce 
Far Eastern republic cataloging 50c. Big 
illustrated lists of other bargains. Total 
catalog price over tS.OOl All for only Sc to 
approval atmlicantBl World-Wide Stamp 
Company. Department MO-N. Oamden. 
New York. 

UNITED States on approval. Gordon 
Davison. Box 568. Manchester, N. H. 

FRANCE! Fourteen large 1931-9 com- 
memoratives 25c. Approvals? Dufort's, 
4402 Chateaubriand. Montreal. Canada. 

UNPICKED! 100 U. S. revenues on doc- 
uments — lOcI (700 — 50c). 'Vanvoorhis, 
Hyndman. Penna. 

SOO ALL Different stamps — Strong in 
pictorials from occupied countries — 10c — 
while they last — to approval applicants 
only. OfBclal Stamp Company, Depart- 
jment 7. Fairlawn New Jersey. 

FREE! Complete Canada royal visit 
yiironJa. Cheater. Box 846-P. 



60 DIFFERENT U. 8.. „ 

memorativcs. airmallB lOe. Seidmberg. 

Cassopolis. Mich. 

250 'VARIOUS lOc: Genuine Saxony 15c; 
Roman states 2Se. AJax. Box 6009, Kansas 
Oitaf. Mo. 

ALBANIA 306-209 (Scarce) 8c with ap- 
provals. Turner, 3024 Vlcksburg, Detroit, 

Michiga n. 

FREEI 20 Different commemoratives. 
Postace 3e. Penny approvals that Mtlsfy. 
Dovle. Box 41g, Barberton, Ohlg 



TEN Tufodav 

stationery 30 cents. 

St. Louis. 



. two dOMB printed 
leoeam. aOBS Obear. 



1941 STAMP Catalogue free. Lists Brit- 
ish North American. United States, for- 
tSxa. free. Oray Stamp. Dept. PM. To- 
ronto. Canada. 

CHINA Famine relief stamps 5e, approv- 
als. Avery, Morton Street. Andover. Mass. 

LOW Priced U. s appravalB. Postage 

paid both ways. Kaiser Stamp Co., 302 
Hurley. St. Paul, Minn. 



MINT Sets— China il.OO and $2.00 
(No. J67-J68) 2Sc. Manchukuo — four 1941, 
5c. Costa Rica, 1937 four triangles 7c, 
with approvals. PKeigwin Company, Vine- 
land, N. J 

SEYCHELLES. Nejd. Caymans. Man- 
chukuo. Brunei. Turks Calcos. British 
Solomons (Cannlbaland). Everything 3c 
with approvals. Viking. 130-Z Clinton St.. 
Brooklyn. N. Y. 

$2.00 HONQ BXWa Stamp onlr 3c 4o 
approval Imnn. MDoe, Balat Pvtendmrg, 
Florida. 

WEEKLY Stamp matailne. ttiirteen 
weeks. 106 Stamp Joomal. Kalamanoo. 

Mich. 

ASTONISHING! 100 Different foreign 
3cl Attractive approvals. United Stamp 
Service. IM Morth Aahland, Tioxlngton, 
Kentucky. , 

PORTUGAL 100 Different 2Se to approv- 
al applicants. Hermes Stamp CO IWp a ny , 
Box 276, Hempstead, N. Y. 

STAMPS Wanted tar tlurasands of our 
readers. Your ad In this space will bring 
you some nice orders. One advertiser sold 
150,00 stamps. Write for positive proof. 
F. W. Johnson, Classified Advertising 
Bfanager, Room 301, 200 East Ontario St., 
Chicago. 

FREE 20 Different Japan and 15 differ- 
ent China Wltb approval*. End. Boot UU, 
Chicago. 

50 RAILROADS. SHIM, etc lOC. Ap- 
provals. BudianaB. 30T Xast 33rd. Hew 

York. 

40 PAGE Hobby Monthly, sample 10c. 

"Collector-Dealer-Trader Magazine," La 

Porte, Indiana. 
FINE Approvals, freshly mounted. Fast, 

personal service. Tell me what countries 

you collect and I will send their stamps. 

Skinner, 306 East Fourth, Long Beach, 

Calif. 

IT. 8. parks complete 19c. Free 30e 

clipp er. B ox 4883. Min neapolis . 

SIX Dollar.s for 10c. 300 different 
.stamps (cat, price $6). Only 10c with 
annroval.s Tatliam Stamp Co.. Spring- 
field-30. M a.ss. 

GIANT Packet 136 all different from 
Africa. South America. South Sea Islands, 
etc. Includes Nicaragua airmail, two 
scarce unused United States cataloging 
20c. triangle and animal stamps: many 
others. Also includes fine collection 25 
different British Colontw— Obaikarl. A- 
malca. Johore. etc. and Vtalted States $4 
and $5 high values. Total catalog price 
over $4.00! Everything for only 5c to ap- 
proval anplicantsl Mystic Stamp Com- 
pany. Department 80^. Camden. New 
York. 

12 CIVIL War revenues. 10c. Ic and 2c 
approvals included. Cheltenham Stamp 
Co.. Cheltenham. Penna. 

S I AMP Collections bought. Send to N. 
Baicus. 3787 Longfellow. Detroit. 



1000 U. S. for dime and 4c postage. Jem 
Stamps. Port Jefferson. N. Y. 

200 DIFFERENT Stamps 10c with ao- 
provals. Karr Ross. Roseplne. Louisiana. 

SMOKY Mountain commemorative sheet, 
largest U. S. stamp issued, and 33 U. S. 
including commemoratives. airmail, rev- 
enues, etc. Catalogs 76o— To approval ap- 
plicants for Se. Curban Stamp OoouMwr. 
Gloucester. Mass. 

UNITED States army and navy, ten 
stamps, complete 10c to approval appli- 
cants. Brownie Stampshop. Flint. Mich. 

SCARCE Diamond airmail! Wonderful 
packet 115 different from strange coun- 
tries. British colonies. Haiti. Taanaata. 
pictorials, etc. 6c with approvals. Roia- 
Me. 95 Nassau St.. New York City. 

$2.00 INTRODUCTORY Packet 3c. Re- 
quest approvals. Quality Stamps, Engle- 
wood. Colorado. 

UNITED States stamps on approval. 

Anu'i'ica's lowr.st sellinR prices. Stamp 
Company. Albany. New York. 

SOUTH AmerlMn— 100 different lOo— 
with approvala. Davis. Sliver Lake. Bid. 

FORBIDDEN! Exotic mystery stamp 
(banned from use on mail In the United 
States) Is now included In our new 1941 
bargain packet of more than 100 different 
stamps from Azerbaijan. Georgia. Trans- 
caucasia, etc. All for only Sc to approval 
applicants. Cactus Jr. Approvals. Box 
1870-B. Tucson. Arisona. 

FREE! Pony Bxpten aet (faerimOM). 

Postage 3c. Roberts. 406 Building, Bay 

City. Michigan. 

FREE! Austria war set. Postage 3c. 
Williams. 009 Archer. Bay City. Michigan. 



SPECIAL — AlrmaiU — 23 different, in- 
cluding triangles, zeppelln. Latin-America, 
etc. 5c to applicants for best value, at- 
tractively priced approvals. Continental 
Stamp Co.. Dept. B. Sandy Hook. Conn. 

APPROVAL Sheets. Frederick B. Driver. 
401 Finance Bldg.. Philadelphia. Penna. 

300 DIFFERENT 20c: 600. 50c: 1000. 

si.OO: 3.000. 13.00. Red onkwi. «S0 ntb 
St.. Brooklyn. 

SEND Postage for free United Stataa 
price list, stanlay OlUMnia. 3<-P Paik 

Row. New York. 

FOX7R Star approvals I MothlBt Uk* 

them! Write today. 313 mixed U. 8. lOe. 

Kessels. Tucson. Arizona. 

FREE— The Stamp Finder! Send today 
for big new edition, fully illustrated, en- 
abling you instantly to identify all dlilBoilt 
stamps! Also fine packet strange, fasci- 
nating stamps from Bosnia-Herzegovina. 
Monaco. Patiala. Cyprus, etc.. Including 
maps, ships, animals and strange scenes. 
All free to approval Mplieaots indoainc 
3c postage. Garcelao Stamp Co.. Boot NO. 
Calais. Maine. 

200 DIFFBREMT lOfc Bll 60% approv- 
als. Covert Stamp. Sv State. Rotiaester, 

N. Y. 

CANADA 100 Different 25c — approvals 
all countries. Lists. Victoria Stamp Co.. 
London. 4. Canada. 

PENNY Approvals, that satisfy. Neil 
Gronberg. Box 5441-P. Philadelphia. 
Penna. 

WHOLESALE Dealer's oatalw. Illus- 
trated.. Pntaia C(L^ wimaieCmt atua^ 

grove. Baltimore. Md. 

WHOLESALE Supplements to dealers 
for 10c postage. Hundreds of bargains. 
Grossman Stampco. 102 West 42nd, New 
York. 

HOBBIES AND COLLECTIONS 

LET'S Swap mineral specimens. Ex- 
change lists. Ralph Olbbs 1480 W. King, 
York. Penna. 

POSTCARD Views. 100 different $1.00. 
1.000 precancels $1.00. Hobby Mall lOc 
Hobbyland. Van Etten. N. Y. 

HOBBYISTS! Swappers! Latest issue 
"Trading Post" — 5c. All hobbies. Alten- 
berger. Englewood. New Jersey. 

TWENTY Different cactus plants post- 
pald, $1. Eulalia Turner. Azusa. Calif. 

TWELVE Genuine opals — $1.00. Twelve 
cameos — $1.50. Three genuine diamond 
cut sircons $1.75. B. Lowe. Box 525. Chi- 
cago. 111. 

MATCH Book albums — practical, con- 
venient. 75c. $1. $2. Free booklet. Match- 
less Album. O.C. P.O. Box 120. New York. 

MATCH Hobby "Bulletin." membership 
blank, stamp. Box 1111. Rochester. N. Y. 

EXCHANGE Your duplicate stamps, 
match covers, etc. with collectors every- 
where. List, swappers, dime. (Mention 
hobby. ) Secretary. Box 2166. Denver. Colo. 

UNUSED Book match covers, 100 all 
difTprf-nt *1 nn Free list Charles Edel- 
ma::. -Ji:C Eu-t 81. CU-.tlawJ. Oi:io. 

CAMERAS. PHOTO 8OTWJB8 

CAMERAS And supplies. Free Illustrat- 
ed catalog listing everytliing pliotographtc 
— 4tlll and movie cameras, films, lenses — 
at tremendous savings. Hundreds of bar- 
gains, new and used. All guaranteed. We 
take your old camera or equipment in 
trade. Write now for your free copy of our 
newest money-saving bargain book — lust 
out! Limited edition. Hurry! Central 
Camera Co.. i Photographic Headquarters 
since 1899), 230 S. Wabash, Dept. G-16Z, 
Chicago. 111. 

NO More wasted flm or unnecessary ex- 
pense. Take pictures you can be proud of. 
Sell to magazines and newspapers. Make 
good money wherever you live. Easy, low 
cost home study course shows you howl 
Free catalog. Universal Photographers, 
Dept. 10, 10 West 33 St.. New York City. 

REPAIRS. Authorized Kodak, Graflex, 
Ampro, B & H. Keystone. Factory meth- 
ods, rates. Hebert Studios, 55 AUyn, Hart- 
ford. Conn. 

HYDROQUINONE. Save by ordering 
direct; ounces or bulk. American Chem- 
ical Manufacturing Company, Burlingame, 
Calif. 

CAMERAS. Projectors, films. Lists free. 
(Art sample. 10c.) Box 108. Lefferts. 

Brooklyn. N. Y. . 

PRECISION Built 4x6 condenser enlarg- 
er. circular free, skyvieir Camera Co.. 
Olmsted Falls. Ohio. 
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BASS Says: Astounding buy. exclusive 
here, latest Argus C3 with coupled range- 
finder, synchro flash, SO mm. F:3.5 lens, 
also 76 mm. Bawdi 4S Lomb tetanhoto 
P:5.6 also coupled to rangeflnder. $67.50 
value. Price S48.50. unconditionally guar- 
anteed. Cowhide Eveready ca.se Si.lb. 
Send lor yours quick while they arc avail- 
able. 72-DaBe BarEaincram No. 242 is free 
and interestinK. Write for your copy. 
Don't trade until you writf Bas.s Camera 
Company. Dept. AG. 179 W. M.-idi.'^on St.. 
Chicago. III. 

SPEED-O-COPY Groundglass focusing 
attachment for Leica. Contax. Argus C-2 
and C-3. Send for literature. D. Paul 
Shull. Dept. PM-7. 240 So. Unlon Ave., 
Los Angeles. Calitornia. 

MAKE Money in photography. Learn 
Quickly at home. Easy plan. Previous ex- 
perience unnecessary. Common school ed- 
ucation sufficient. Booklet and require- 
ments free. American School of Photogra- 
phv. 1315 Michigan. Dept. 3431. Chicago. 

HAVE You a camera? Send ten cents 
for recent number of our big magazine, 
showing how to make better pictures and 
earn money. American Photogmnhy. 116 
Camera House. Boston. Mass. 

ENLARGER $1.59. Enlarges eight times 
size of small negatives. Fully guaranteed. 
Paramount Sales Company. 89 Dudley 
Strict. Boston. Mass. 

CAMERA aepairing. Bellows made to 
order, shutters repaired. Bellows made to 
lit aJl standanl cameras t xnnlted Camera 
Co.. Inc.. A-ISIS Belmont. Chicago. 

PHOTO FINISHING 

$169.00 RECEIVED From a $10.00 ad 
under this heading. Would you like re- 
sults like that? Write for amazing proof 
and details. F. W. Johnson. Classified 
Advertising Manager, Room 302, 200 East 
Ontario Street. Chicago. 

SURPRISE Gift plus tinted, two un- 
tinted enlargements or extra reprints with 
roll developed printed 25c coin, reprints 
2c. Merit, 3609-45 Ave. South, Minneap- 
olis. Minn. 

FiLMAlIiERS, BnTelQMB, devel(«>ing 
tanks, etc. Mt Horeb Photo Sarvlea, Mt. 
Horeb. Wis. 

FREE — Booklet! "How to Take Better 
Pictures" — East to get — Just clip this ad 
and send us a trial roU with 3Se in coin. 
Your booklet, devdoped neoatlTes and 
eight deckle-edge, dated Ray-rone prints, 
together with a coupon entitling you to 
enlargements will come postpaid by re- 
turn mail. Money back guarantee. Ray's 
Photo Service, Dept. 1-CB. Lacrosse, Wis. 

TWO Sets of "DecWedge" prints with 
every roll finished — 25c. Very finest qual- 
ity. Decklotigc reprints 2c each. Brown 
Photo Company. 1910-42 Emerson, Minne- 
apolls, Minnesota. 

REPRINTS 20 For 25c. Luczak Photos, 
M-3451 Lcmoyne, Chic a go. Illinois. 

FILMS, Developed, printed 15c. Re- 
prints Ic. Howa rds. 833 Ro scoe, Chicago. 

ROLLS Developed. One print each neg- 
ative, two enlargement coupons 25c. Wil- 
sons Pho t o Serv ice. Box 484. Chicago . 111. 

ROLL Developed — 16 guaranteed prints, 
two coupons on enargements, 25c. Smart 
Pho to. Win ona. Minnesota. 

BIGGEST $1.00 Value in 35 mm. fin- 
ishing today. 36 exposure fine grain va- 
porated 3i^x4>2 enlargements; deckled, 
embossed margin and date. Eighteen ex- 
posures 75c: sixteen exposure splits 55c. 
Free mailers. 8 exposure rolls in beautiful, 
deckled contact finish with free bandy 
album 25c. Mallbag nim Sendee, Box 
5440A. Chicago. 

35MM. fExcept "Mercury") 36 exposure 
rolls fine grain developed (Eastman 
DK-20) and beautifully enlarged to 
3"x4". 90c. Cartridge reloaded with 
Eastman Plus X, 35c. 18 exposure rolls, 
55c. reload 20c. Films permanently pro- 
tected by revolutionary Cryolyte process. 
Fast service. Satisfaction guaranteed. 
Free mailing bags, sampe print. Write: 
Techniflnish Laboratory. 641-645 Brown 
Street, Dept. 67, Rochester. N. Y. 

ROLL Developed and 4x6 oversise glossy 
Velox prints. 8 exposure 25c; 12 exposure 
35c: 16 exposure 50c. Clemet Photo Serv- 
ice, Dept. M. 1318 W. Columbia Ave., Phll- 
adelphia, Penna. 

OIL Coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and reaulrements. National Art 
School, 1316 Mldilfan, Dept 34SC. Chi- 
cago. 



IMMEDIATE Service! Pictures returned 
same day order is received. Sixteen guar- 
anteed deckled-edge Velox prints from 
roll, 25c. One colored or two plain en- 
largements plus 8 deckled-edge Velox 
prints, 25c. Special! Coupon for 8x10 en- 
largement given with each 25c order. Any 
36 exposure 35mm. film fine-grain devel- 
oped. "Magic-Eye" timed. Vaporate treat- 
ed and each good negative enlarged to 3x4 
on deckle-edge Velox paper, only $1.00! 
Reloads: 36 exposure. 50c; 18 exposure 35c. 
3x4 deckle-edge reprints, 3c each! Details, 
sample, mailers, other bargains free on 
request. Ameilean Studios. Box 70. La 
Crosse. Wis. 

ENLARGEMENTS On beauOful portrait 
paper— Four 8x10 $1.00. Six 5x7 $1.00. 
From ^otographs 50c extra. Miniservice. 
Ocpt PMBTl. Bmc 318, Oenoal P.O., New 
York. 

FREE Snapshots. Mail this ad and two 
choice negatives for samples deckled snaps 
in free photo album. Low price list and 
film mailers sent on return. Artisto Stu- 
dios. Box 119-T. Boclcford. III. 

18 SPARKLING Lifetone prints. 3 Hol- 
lywood enlargement coupon (Ivory frames 
free.) Each roll 25c. Fini.^lud 3 hours. 
21 repniU.s 2.ic; 100 — SI, 00 Ow •-r.:i:):t 
Studio. 5 5 Ce dar. Alban y. Wi:,. 

VELOX Deckle-edge reprints— 100. $1.00. 
Roll developed 16 prlnt-s and one profes- 
sional enlargement, or 8 postcard size en- 
largements and one professional enlarge- 
ment 25c. Same-day service. Satisfaction 
guaranteed. Superior Finishers, Dept. 55. 
Monroe. Wis. 

SIX Enlargements made from any size 
negative or photograota for SOe. Satisfae- 
tion guaranteed. OUve Bros., Wlllmar, 

Minn. 

FREE Framed enlargement coupon. Two 
prints each eight exposure roll developed 
—25c. Holly tints, P-1350. Hollywood, Cal- 
ifornia. 

"SUPERFINE"— 35mm. 36 Exposure 
rolls developed, chemically hardened and 
enlarged semi-matt with "Exposurequal- 
izer" to 3V2X5, $1.00. Cartridges respooled 
35c. "Our laboratory head pioneered 
35mm. photography." Superfine Labora- 
tmrty. 67 Halsey Sfreet. Newaric, N. J. 

l^UEB Sample idiotas, price list, mailing 
envelope. RoU mrelaiMd sixteen mints. 
25c. star Photo, 30 West Jadaoii. Dept. B, 
Chicago. 

MONEY-BACK Guarantee! Your choice 
16 deckle-edge Velox prints, or 8 prints 
two 5x7 double-weight enlargements. 25c 
coin. Write for free mailers. Please U 
Film Service, 124, La Crosse, Wis. 

TRY Us. Roll developed, two prints 
each negative 25c. Reprints 2c. Royal 
Photo Finishers. Maywood. Illinois. 

EXCLUSIVE Introductory offer! 4 beau- 
tiful enlargements for 10c. Send any 4 
negatives of the same size (up to 
2',2"x4','4" ) and we will return to you im- 
mediately 4 valuable enlargements — deck- 
led and dated on Velox. MSgatlvcs returned 
with order. Send negatives, this ad and 
lOc coin today. Ad must accompany order. 
Mail-N-Save, Box 310-28. Quincy. Mass. 

QUALITY Developing — Prompt service. 
Roll developed, two prints each negative, 
free enlargement coupon. 25c. Postcard 
brings mailer. Petyt Studios. 3310-P W. 
65th St.. Chicago. 

SPEED Service pictures mailed same day 
leodTed. SIzteen deekled-odse Brinto fnm 
roll asc One colored or two plun enlarie- 
ments plus 8 deckied-edg* Vdox prints 
only 25c. Tops Photo. 1301-06 Ogdsn Ave- 
nue. New York City. 

TOUBLESIZE Prints. Your roll devel- 
oped and 8 doubleslze prints 25c: from 116. 

120. or 127 size negatives you receive 4x6 
inch prints. All smaller sizes receive 
3 '4x4' 7 inch prints. 16 exposure rolls SOc; 
12 exposure rolls 35c. Reprints 3c each. 
"Our Guarantee." Everlasting Hi-gloss 
finish. Overnight service. Pacific Photo 
Service. Box 666. San Francisco. Calif. 

FREE 3 Professional 5x7 enlargements. 
2 sets of guaranteed prints, and your film 
developed — all for 25c. original order only. 
Reprints. 16 for 25c. Aro Studios. Dept. 12. 
Des Moines. Iowa. 

ROLL Developed, eight Velox prints, two 
portrait enlargements 25c. Christensen 
Studios. 729 Pacific. Waukeean. Illinois. 

FREE! Best snapshot on attractive pho- 
to button with 16 prints each roll 25c. 
Beautiful novelty premiums. Novel-Ad 
Co.. BM-3327 North Ave.. Chicago. 

35MM. Rolls developed 36 big 3',ix5 en- 
largements $1.00. Cartridge renaoed SSc. 
16 enlargements from 137. 130. 600. Cam- 
erashop. Linton. Ind. 



ROLL Developed, eight beautiful nrotes> 
sional 4x6 gloss enlargements: 25c. CrfSM 
Studios. Box 159F. Rushford. Minn. 

SIXTEEN Prints from each roll devel- 
oped or eight prints and two enlargements. 
25c. Prompt and dependable. Globe Photo 
Service. La Crosse. Wisconsin. 

PHOTO Mill service. Your chidce foe 
only 35e eoin: roll developed and jMdnted 
plain or deckle edge plus (1) two 8x7 en- 
largements .or (2) one tinted 5x7 enlarge- 
ment, or (3) one 8x10 enlargement, or (4) 
eight extra prints or (5) .iumbo size prints 
instead of regular. Reprints 3c each. 
Highest quality workmanship and materi- 
als. Photo Mill. Box 629-12. Minneapolis. 
Minn. 

ROLL Developed and your choice: 8 en- 
largements or 8 prints and two inlargc- 
ments or 16 prints 25c. Premium coupons 
and Snapshot Magazine included free. 
Young Photo Service. 405-L. Albany. N. Y. 

8 ENLAROEMENTS And film developed, 
lis size or smaller, 25c coin; enlarged 
prints 3c each: special offer: enclose ad- 
vertisement and negative for hand-colored 
enlargement free With order 38e or more^ 
Enlarge Photo. Box 701. Dept. PIC. Bos- 
ton. Mass. 

ROLL Developed. 16 guaranteed prints, 
25c. reprints 2c. Photolab. 1806-C Wabash. 
Chicago. 

ALBUM Free with film developed and 
16 prints 25c. Guaranteed reprints IV2C 
Pioneer Photos. Hutchinson. Kansas. 

ROLLS Developed, two prints each and 
two free enlargement cotipoBS, 36e; n> 
prints. 2c each; 100 or more. le. Summer^ 
studio. Unionville. Mo. 

THREE Prints each good negative in 
roll 2Sc. Reprints 3c. Fred D. Eastman. 
Bode. Iowa. 

BEAUTIFUL Enlargement from each 
Picture on roll 25c. Cut Rate Photos, 
Dept. B-4. Janesville. Wis. 

ROLL Developed: Choice: Bight beauti- 
ful double siae prints. M lagntar priato or 
8 prints 1 enlargement. 30e. 35mm. rolls 

enlarged 3','4X4'.'a $1.00. Burton Studios, 
443M Roscoe. N. Y. 

PHOTOGRAPHY For pleasure and profit. 
Prepare at home. Common school edu- 
cation sufficient. Write for information 
and requirements. American School at 
Phatagnalv. 1316 Mlditgam. Dept 3463. 
Chleatco. 

ROLL Developed. Two 6x7 and 8 prints. 

25c. Reprints 2c. Photolab. 1B06-OA Wa- 

bash. Chicago. 

IDEAL Photos beautifully finished wide 
border deckle edge. 25c roll of 8 and free 
enlargement. Ideal Photos. Box 2255. Pat- 
erson. N. J. 

8 ENLARGED Prints (nearly postcard 
sise) or 16 regular size prints from your 
roll or negatives 2Sc. WiUard Studios. 
Dept. 47. Cleveland. Ohio. 

ROLL Developed and 8 beautiful en- 
largements 2 to 6 times larger — high gloss 
— deckeled^edge.. Any 3 exDOSore rdflHa 
coin. Reprint enlargements So each. Alden 
Photos. 94-B Astor Sta.. B oston. Mass. 

FOR The discriminating amateur — 8 ex- 
posure rolls. 2 prints each 25c. Miniature 
rolls enlarged 3 to 6 times. 8 exposures 
25c. 16 exposures SOc. 35mm. 36 exposures. 
3x4 enlargements $1.00. Unexcelled qual- 
ity, prompt serriee. Paramount Photo, 
327 E. 02nd street. New York. 

ROLL Developed and 8 lastKMH dtotllMt 
flQish permanent Velox glassy prints 38&— 

reprints 3c each. Fotoprint Service. Box I. 

Roanoke. Virginia. 

20 REPRINTS 25c. Hundred reprints 
$1.00. Rolls developed and M prints or 
8 prints and 3 enlargements— 38c Meretuy 

Studios. Dept. L. 109 N. Dearborn. Chi- 
cago 

FREE Trial — 16 sparkUng Lifetime 
Prints, throe lovdy Hollywood enlarge- 
ments, and free Leatbertone frame with 
roll— 25c. 20 reprints 36e: 100—81.00. 
Overnight service. Litetone StUdtoa. Ir-SO, 
Des Moines. Iowa. 

MOTION PICTURES AND SOUND 

EQUIPMENT 

REDUCTION— Duplicates from 16 Koda- 
chrome to 8mm. Kodachrome, qweial ef- 
fect duplicates. Parth Laboratory, Moant 

Pocono. Penna. 

BULK Film for 8-16mm. movie cameras. 
Home processing outfits. Send postcard 
for barfiam bulletin. Superior Bulk Film 
Co . 188-B Randolph. Chicago. 

SILENT 86mm. Proieetoisl FUmsI 
Cheap! Demsey, 1333 Berldey, Youngs- 
town. Ohio. 
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MOVB Screens, oum M96_ OMOimt. 
8-16 mm. Ubrai7 dearanee. Walter No- 

Wat-Ka. 255 Main. Passaic. N. J. 

RED Sea ports. Mediterranean, Singa- 
jaore 16mm. Bobjectv, like new, 100 ft. 
J^n. taun. Furth FUms. Mount 

OKtAMOUR Olrl films. Sample dime. 
ArtetaSt, Hammond Bldg., Hammond. Ind. 

COLOR Artistic sample film. 10c. Free 
list pictures — equipment bargains. Cine- 
test Laboratory, 1522 N. Mariposa. HoUy- 

wood. Calif. 

8-MM.-16 Prlcelist free. Illustrated cat- 
alog 3c. Taylor. B x- 234. C o rning, N. Y. 

SOUND Films used 16mm. $6.75, fea- 
ture.s $52.50. Silent shorts $4.75. Trades 
accepted. Installments. Univex movie 
camera $4.95. Metal projection stands 
$4.95. Catalogues free. Twin 35mm. West- 
ern Electric portable sound outfits, com- 
plete, J425.00. originally $2,200.00. DeVry 
35 sound outfits complete $99.00. 16mm. 
RCA, complete $98. Victor, complete, 
$142.50. Extensive film rental library. 
Mogull's. 84 West 4«tli St.. New York City. 

TAKE Moyles. Trial offer. 100' lOmm. 
$1.50. 25' double 8mm. 7Se, procwsInK in- 
cluded. Whitman Cine Lall, 4n-a QnUwj 

Street. Brooklyn, W. Y. 

-ICIOI. fUnis. sUentt wmnd; 

so*-" — ' ~' 

erywhere. 



bott^t, stfUL atfbMige^ FUins rented ev- 
re. Arw Mtalocne (with siunple 
mm loc). a«rden FUm. S17 Wert MSS. 

New York. 

8MM.-16MM. films. Free catalogue 
(with sample film 10c.) Parkway Ex- 
change. 961 Eastern Parkway, Brooklyn, 
New Y ork. 

8MM 16MM. films exchanged, rented, 
fri r;;',,;'.oL'ut.'. Times Square Camera. 
131 \\t: l 4:!nd S tr eet. New York City. 

HUNDRED Foot subjects exchanged, 
25c. Mile st one, 1414-24. Galveston, Texas. 

BASS Says: Shrewd buyers send for the 
new Bass Cine Bargaingram No. 245. an 
84-paee catalog exclusively cine. The new 
Revere Double 8 with P:3.5 lens at $32.50 
is the buy. The RCA 16mm. SOF news 
reel camera at $275.00. Write Cine Head- 
Quarters for your copy of this great free 
book. Bass Camera Company, Dept. A. 
179 W. Madison St.. Chicago, 111. 

FASCINATING Hollywood productions. 
Sample scene dime. Erwlne's Labora- 
tortea^ AUentown. Penna. 

LOOK! Nationally advertised movie 
cameras, projectors, films, accessories. 
Payments low as $2.50 monthly. Send 
stamp for literature and close out bar- 
gains. Don Elder s. Dept. 26. 739 Boylston 
Street. Bost on . Mass. 

OUARANTEED 8mm.. lOnun.. 34-bour 
reversal, processing. Eso-8. 8S46 Central. 
Kansas City. Missouri. 

LEARN Motion picture theatre projec- 
tion, management. Free catalog. Give 
age. T heatre Institute. Elmira. N. Y. 

I WANT To fend you proof of the won- 
derful Dulling power of Popular Mechanics 
Magazine's classified pages. What's your 
proDosition? Write me today. F. W. John- 
son. Manager Classified Advertising. 200 
JL OntMrlo St. Ctoleagg 111. 

MUSIC AND MCSICAL INSTRUMENTS 

PLAY Piano — Popular sheet music with 
full chords and swing baaa. Ftee Informa- 
tion. Moreau Studio, Conrad Building, 

Providence, R. I. 

WORLD'S Best musical values. Free 
catalog. Burke, 509 S. Broad, Philadel- 
phia. Penna. 

LEARN Piano the easy way. Moses, 315 
West 86th. New York. 

SONGS — Song poems wanted. No charge 
for melodies, nee examination. Holly- 
wood BeoanUnf Studlw. n07 Freun Sta., 
Ma AntJaa. 

^rtJOO 9rjme. fne booklet Witte 
Day-V-Way. Dept. »-A. Dearborn, IBdi. 

SONGS. Poems published. Royalty ba- 
sis. Unlimited opportunities. Free advice. 
Dept. M. Radio Music Company, 6912 Hol- 
lywood Blvd., Hollywood. 

PHONOGRAPH Records 10c. Catalogue. 
Panwnqgnt. Aja-M» aaatMatket WUkea- 

WHY Bother changing phonograph nee- 
dles? Single Bell-O-Tone needle will play 
thousands of records. Finest needle made. 
Ooanataed. „50o eoA eoin or atanpa. 
Bell-O-Tone Needle Co.. «S6 Belmont Cnl- 
cago 

FREE Booklet "Getting Ahead in Song- 
wriUng." Song Service. 43-C Park Place, 
Brooklyn. N. T. 



GUITAR .Baodquarters— Cowboy. Ba- 
wallan. deetna. Bargirin list dime (re- 
funded.) Pasco, 11444A Michigan. Chi- 
cago 

SONGWRITERS: Send poem for our 
plan and free rhyming dictionary. Rich- 
ard Broth ers. 24 Woods Building. C hicago. 

ORIGINAL Music composed to your 
words $5. Reginald Belcher. Chatham. 
New Jersey. Church organist 30 years. 

PUBLISHERS Need new songs. Poems 
wanted. Five Star Music Masters. 687 
Beacon Building. Boston. 

SONGWRITERS! Words. melodies. 
Amazing offer. Hibbeler. C-5. 2157 No. 
Avers. Chicago. 

SONGWRITERS. Write for free booklet. 
Profit sharing pUn. Allied Mnsie. W08 
Reading. Cincinnati. Ohto, 



WANTED! Lyrics, 
We arrange, publish, selL 
Studios, Passaic. N. J. 



for aongt. 

Superlar Bong 



SONOWRITBR8— Write for free book- 
plans, information. Variety, Dept V, Sa- 

lem, Indians. 

MUSIC Composed to words. Wonderful 
proposition. Bauer Bros.. Oshkash. Wis. 

laBABIf swing piano! Postal brings free 
folder. Chrlstensen. 451 Kimball Hall. 
Chicago. 

SONG Poems wanted. Free examination. 
McNeil. Master of Music. 510-PM South 
Alexandria. Los Angeles. Calir 

MUSIC Composed to words. Rhyming 
pamphlet on request. Phonograph record- 
ing of completed songs. Send poem for 
consideration. Keenan's Studios. Dept. 
PM. Box 2140. Bridgeport. Conn. 

WRITE Songs. Big money and reputa- 
tion. Write for Information. J. Gordon 
Pub. Co.. 201 N. Hoyne. Ave.. Chicago. 

KADI08, gUFTMBg, PIBTOWTCTIoir" 

WORLD'S Smallest radios. Get free 
color folder now describing 1941 models! 
Prices »2,99 up— 300,000 sold. Write Midg- 
et Radio Co.. Dept. CP-7. Kearney, Nebr. 

RADIOS: Save 50%. Free catalog. 
Autocrat-A. 3855 North Hamilton. Chicago. 

RADIO Service men and ezporlmenters 
send for our giant radio eataloB. Save 
dollars. United Radio COb. 1000 iC. Mew- 
ark. N. J. 

BUSINESS OPPORTUNITIES 

STATE Distrlbntois: Amatfnt jatented 

screwholding screw drivers! Removes. 

holds, inserts screws instantly Inaccessible 
places. Factories, stores buy quantities; 
large profits, big repeats. Investment re- 
quired. Free tnall Mfg'r., 6035 Journal 
Bldg.. Boston. Mass. 

$ EARN Easy money $. Pull time or part 
time. No experience needed. Easy in- 
.structions tell how to take and finish nice 
photos in two minutes. Sell for 10c, costs 
1'2C. Lots of fun too. Greatest photo- 
graphic invention. Only $62 for complete 
outfit. PDQ Camera Co.. J-109 E. 35th St., 
Chicago. Illinois. 

SMALL Capita! starts "route" coin op- 
erated peanut, gum and amusement ma- 
chines. Particulars free. Robbins Co., 
1141P DeKalb Ave.. Brooklyn. N. Y. 

GUARANTEED Resultful mailorder let- 
ters, circulars, folders, campaigns, 
planned, written. Moderate charges. In- 
vestigate! Flnkel Adservice. 36-P Kenil- 
worth. Brooklyn. N. Y. 

FOR Free literature . 

tremely profitable lifetime, odloe 
write Cole Assodatea. Dtgit. If. Byraeuse. 

N. Y. 

START Home bualneas makinc statoair. 

plaques, art goods, novelties, souvenirs, 

concrete pottery, garden furniture, artifi- 
cial marble flooring, liquid marble. Make 
your own flexible molds. 



Amazing profits. 
B foldor free. Creative PubUibers, 
Oieaeoo. IlBnola. 



HUNDREDS Of business and profession- 
al men succeeded in collecting their old 
and worthless accounts quickly with my 
scientific approved collection system. Price 
$1.00. Wright Service. Imler. Penna. 

SEASON'S Greatest necessity. Golden 
opportunity resort suburban territory. 
Inquire. Utz Chemicals. 31-28 35 St., As- 
toria. N. Y. 

CHEMICALS Convert tin cans Into steel 
scrap, valuable tin. Process and aample 
of solvent $1.00. Harry D. Cater, 465 

Washington S t. . Den ver, Colo. 

GRAPHITED Oil. Make your own. 
"OrsphitoU," 4357 Paplneau, Montreal, 



"LUMINOUS Paint" shines In dark. 

Easily made. 300 other formulas, plana— 

all 25c. Ideal Service. 300P7. Park Ridge, 
llh 

MAIL Order opportunities. Details, 
magazine free. Sureaux, 549 Studewood. 
Houston, Texas. 

PIVER Collection of business plans, 
contains 127 tested plans and scores of 
formulas. Start own business: home, of- 
fice. PartteulaiB free. JMlos Ptvar, Fratk 
station. Post Office Bat 33, Brookhrn. New 

York. 

BE A notary public, make more money. 
Short course. Diploma awrirded Free 
booklet. Natio:ial N'mary j"!-;i:iK 
North Dearborn. Chicago. 



HANDY Men — Earn money home oper- 
ating Community "Fix-It" Shoo. Staf» 
ford. 708 Rawlings. Carbondale. Illinois. 

INCREASE Your business; make more 
money. Your ad In this space will bring 
you wonderful results. Write for amazing 
proof. F. W. Johnson, Classified Adver- 
tising Manager, Room 303, 200 East On- 
tarlo Street 

UUlJt'PlNU Olam signs. Folder free. 
Beverldge. 160-22 P Locust, Jamaica, New 
York. 

CASH In on the tremendous productive 
market by saving manufacturers, prodno- 

ers. etc., countless working hours. 10c 

Melllcke Systems. Box 525 3. Chicago 

MAKE Your own Flexible Molds. Stat- 
uary. Art Goods. Novelties. Artificial Mar- 
ble ricoring. Liquid Marble. Literature 
free. K emi co. 107. Par k Ridge, 111. 

AMAZING Lawn mowers. Whirling cut- 
ters. Gasoline or electric. Dealers want- 
ed. Rotary Mower Company, Omaha, 
Nebraska. 

YOU'LL Like resilvering mirrors, table- 
ware, making chipped ^ssa nameplates, 
signs. Write sprliSte. niter. UTlCa- 

rion. Indiana. 

RUBBER Molds, slightly used. $1.00 
each, big selection, guaranteed liquid rub- 
ber. $1.95 quart. $4.95 gallon With free 
instructions. Southern Bervloe. 830S-A 

Jacksonville. Fla. 

FOUR AU-Profit Plana ase. Detlafr»« 

South May. Chicago . 

MAIL Order business course shows you 
how to make money, spare or fulltime. 
Teaches professional mail order technique 
— not penny-catching adMBMa. Free aa> 
tails. Nelson Company. 500 Sherman. 
Dept. 404-G. Chicago. 

POPCORN Machines, carmelcrlsp crisp- 
ettes. cheese coat, potato chips. Long 
Eakins, a035-O High St.. Springfield. Ohio. 

MANY Inventors will be interested In 
our service. Information on sub.iect of ob- 
taining a patent and marketing an inven- 
tion supplied without charge. Write us 
personally. McMorrow & Berman, Regis- 
tered Patent Attorneys. 134-W Barrister 
Building. Washin gton. D. C. 

WIN Prize contest-s — 34 page book tells 
how. 15c. Ideal Service, 179PC. Park 
Ridge. 111. 

"MONEY By Mall." splendid (25c) mag- 
azine for mall order operators. Latest, 
fine money-makers. Full, spare time. 
Sample 10c. Elkay Publishers. Englewood, 
N. J. 

FREE. Highways to Romance — For ad- 
vertisers-opportunity seekers. Charlson, 
5 Carpenter. Chicago. 

300 TESTED Plans and formulas 25c. 
Martin Tdwr. Bhortdan, Blontana. 

YOUR Name on ezdnsive mailing lists. 
Receive profitable mall, asc. Butler Menu 
Service, 136 Lexington Ave.. New York. 

137 CLEVEREST Money making 
schemes. Write W. Merkle. HarrisvUle. 
Penna. 

100 WAYS To make money 2Sc. George 
Beach. Hanover, Mass. " 

MAKE Artificial marble, glazed tiles, 
uncanny Tabletops, plaques, floors, 
hones, novelties. Hard, fireproof, inex- 
pensive, cement secrets. Brilliant tile and 
liquid rubber samples 3c. John A. Payn, 
945 Grande Vista Avenue, Los Angeles. 
Calif. 

START "Soap Factory" at home. No 
machinery. Amazing opportunity. De- 
tails free. Kemico, 179S7, Park Ridge. lU. 

LAWN Mower sharpener built cheaply. 
Blueprint, Instructions (1.00. BnlUan'* 

Hardware. East Syracuse. N. Y. 

ENOUGH Goods sent prepaid for 25c to 
make SI. 00 quickly — easily. More later. 
Scheetz. 98-M Branch. Sellersville, Penna. 

INVESTIGATE — Amazing mail order op- 
portunities! Literature free. Apostles. 
U2-P Buck. Paulabwo. N. J. 
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«50-$l00 WEEKLY Using sawdust, 
stamp appreciated. Olomnt. MS Arfbur, 

Rochester, N. Y. 

sOAPMAKINa. Leant home. No ma- 
chinery needed. Posera, AO-4548 Bartlett, 

Milwaukee. 

METALLIZING Baby-shoes makes you 
money! Simple! Novel! Perpetual mar- 
ket. Small Investment, fine profits! Full 
particulars free. Novelty Metallizers, Box 
933-M Church Street Annex. New York. 

BIG Profits in vending, amusement, slot 
machines. Tremendous market. Simple, 
interesting work. Spare or Xulltime. 76 
page instructive magazine lOc. Aotomatic 
Ag e ,441 qjFAK t o n. Chicago. 

SINCEFiE Strivcr.s for mailorder success 
line lip with most helpful organization. 
Free details. No postals. Nassau Com- 
panv. Win .s ton-Salem. North Carolina. 

BELTS — Make'm and make money I Big 
season ahead! We suppbr parts. Sample 
3Sc. Art Jull Leather. 400 Joseph Ave., 
Rochester. N. Y. 

RUBBER Molds. Vulcanized. Won't 
shrink. Lasts years. Most inexpensive. 
Maka Ulumlnated yard markers, cement 
articles, arttflciid marble, plaster, plastics, 
nne details. Write Vulcanized Rubber 
Mold Co.. 2720 Washington. St. Louis. Mo. 

MEN! Women! Invest in security. Few 
dollars starts profitable, fascinating full 
or spare time business. Operate chain 
world's finest merchandise venders. Hand- 
book giving all details. 3Se. Morthwestan. 
Morris. Illinois. 

WORK. Pleasure, profit, at home in bus- 
Iness. Service. Box 233 M. Carnegie. Pa. 

SIGNS And showcards easily and ex- 
pertly painted with letter patterns. Many 
sizes and styles. Write for descriptive 
(older. John Rahn, A1S30 Geatnl Ave.. 
Chicago. 

OPPORTUNITIES Pointed out. use of 
non investment success plan $1.00 per year 
in advance. Satisfaction or money back. 
Address Multiple, Box 716. Pine Bluff. Ark. 

PROFITABLE Mail order business. In- 
structions, 25c. Matz Products, Reading, 
Pennsylvania. 

CASH For butterflies, insects. See Sin- 
dalr display advertisement page 12A. 

INCREASE Your earnings in a profitable 
business. Have all the trade you can take 
care of. Become a foot correctionist. Few 
week.s home training prepare.s you to earn 
big money in service fees. Not medical or 
chiropody. Easy terms. No further capital 
needed, no goods to buy. no agency. Spen- 
cer System. 576 Back Bay. Boston. Mass. 

TURN Tin cans into money. Instruc- 
tions 25c. H. Chaney. 1130 E. I6th St.. 
Jacksonville. Fla. 

_ MAKE Money at borne by mail. Write 
Bnoire Mail Service. BOK 86. JaCkMrnvUle. 

Florida. 

POPCORN Machines. CanunCIoorn 
equipment, popping kettles. Northside 
Mfg.. Indianola. Iowa. 

LIQUID Marble— Colorful, glazed! Mold, 
brush, spray I Composition floors, rubber- 
lastte molds. Particulars free. MftrMt**^ 
Ing Service. Mdwardsyllle. IlMaola. 

OWN And operate a general appliance 
repair shop. Small capital establishes you 
in profitable steady repeat business. Com- 
plete, illustrated course enables mechan- 
ically inclined men to have lifetime busi- 
ness. All phases of general appliance re- 
pairing, how to secure business, etc.. 
covered. Send today for free literature. 
Christy Supply Co.. Dept. 105. 2835 N. 
j Oentral Ave.. Chicago . 

PLASTEX Industries offers industrious 
men an opportunity to start a business of 
their own. manufacturing art goods, nov- 
elties, souvenirs, etc.. in Plastex and mar- 
ble Imitation. 5c material makes $1 arti- 
cles. Rubber moulds furnished for speed 
production. Small inve.stment brings good 
returns. Big chain store orders now being 
placed. Write for interesting booklet 
m^tod free. Flaatex Industries. Dept. A. 
1W5 WaahiiMttOB Ave.. New York. 

STUDY And become a licensed practi- 
tioner OC toe new psychological religious 
conception called "Oneness" for health, 
happiness and prosperity for self and oth- 
ers. Home study course. Exclusive terri- 
tory in your district now open. Be first 
7.0O0 word booklet free. WHte "Oneness 
Society. Box 71. Stoneham. Mass. 

MEN — Women, operate "Specialty Candy 
Factory" home, all or spare time. Oppor- 
tunity for steady income. (Our 32d year.) 
Ragsdale Candies. East Orange. N. J. 

DOLLARS. Quarters, dally. Instructions 
^ J'^SFi Barnes. 30U Olaagow. Porta- 
moath. Vininia. 



MAKE Money by mail in home or office. 
Free information. Seymour Servloe. Box 

266. So. Worwalk. Conn. 

MAKE Money sharpening safety razor 
blades at home. Magic RazoRoll outfit — 
$1.00. Write, OUendorf, 228 N. LaSalle. 
Chicago. 

OPPORTUNITIES In plastics. Liquid 
marble. "Snow-white." "tinted." "mot- 
tled." Useful, practical, economical. Col- 
orful composition flooring. Lifetime wear. 
Low cost. Flexible molds. Mate your own. 
Profitable. Literature free. Oompo-Tex. 
Box 786, St. Louis. M o. 

I'LL Share my profit m half with you. 
and start you in the mail order business, 
details 25c. Bourdon Units. A. Justin, 
Glendale. Cali f. 

WILL You Klve us 5', first $600 you 
make? Afternoons free! Work home. 
SI. 000 month reported (exceptional — full- 
time)._ Eneet •nrprisei NattooaL Box 
1240, San Bemardine. Calif. 

COLOR Concrete with chemicals. Wish- 
ing wells. Stucco-rock. Benches. Spin 
concrete pottery. Cement artistry. Gar- 
den ornaments. Cold glaze. Concrete 
paints. Marbling. Sample 10c. Hollywood 
Cement Craft. 8527 Wonderland. Holly- 
wood. Calif. 

GOOD Moneymaking opportunities, de- 
tails free. Sunny's. Riverside, Croton-on- 
Hudson. N. Y. 

OMTN A cash business? No selling. Op- 
mte. "saver King" vendors, $3.95 up. 
Srca Instructions. Automatic. 2422-A Ful- 
lerton. Chicago. 

MAKX Color-glazed concrete pottery, 
statuary, gravestones. tUes. walls, floors, 
basement waterprooflng. Booklet, color- 
plates lOc. Natianal Potteries. Mlnneap- 

olis, Minnesota, 

MAKE Genuine rubber molds. Details 
free, June, lOl-B Beech, Holyoke, Mass. 

ELITE Collection of business plans, con- 
tains 127 tested plans and scores of formu- 
las. Start own buslneas: home, office. 
Particulars free. BUte Oo.. 814 Grand St. 
New York, 

WB Successfully sell Inventions, pat- 
ented and unpatented. Write us. If you 

have a practical, useful idea for sale. 
Chartered Institute of American Inven- 

tors. Dept. 4-C. Washington. D. O. 

CHARTERS: Delawarw best, cbeaaest: 
free forms. Colonial Charter Oo.Twll- 

mington. Del, 

FOOLPROOF Rubber, mold making. 
Plaster casting, tremendous market, large 
profits. 24 page instmettve eatalogiw tni. 
Plastic Arts. 711 Neely. ~ ~ 



WHERE To buy at ■■■■u.uu...u 
prices. Information free. Yonna. BoE 

P-312. Bayonne. N. J. 

OPERATE Mail order bOSineSS St hOBlf 

Details dime. Maples. 3418 South Marsh- 

fleld. Chicago. Illinois. 

GOOD Paying business silvering mir- 
rors, plating autoparts. reflectors, bicy- 
cles, bathroom fixtures bv late method. 
Free particulars and proofs. OunmeSu 

Co.. Ave, H, Decat u r . 111. 

127 WAYS To make money, in home or 
ofOce, business of your own. Pull partic- 
ulars free. Elite Co., 214 Qrand St.. New 
York. 

HOW And where to obtain capital fully 
explained, free narttenlan. 8t«r Sarflce^ 

Wapakoneta. Omo. 

MAKE Money by mall, the my we 35; 
Free information. Maywood. P-1107 
Broadway. New York. 

MONEYMAKING OPPORTXTOITIES 

READ "Progressive Mail Trade" maga- 
ine. You get everything — "moneymaking" 
ideas, business schemes, tips, trade se- 
crets, inspirational articles — opportunities 

for everybody. Keep posted. Sample copy 
lOc^ La ngley, 631 Roscoe St.. Chicago. 

BIG Profits! Build your own business 
stamping key check social security plates. 
Sample name and address 25c, Catalog 
free, Kemp. 463-P East 178th St,, New 
York City. 

150 MONEYMAKING Plans, information 
free. Wollison. Qreenway station, Tucson, 
Arizona. 



BOOKKEEPERS Make money 
new idea bookkeeping servloe. ' 
Vicksburg, Michigan. 



Alng 
Lee. 



MAKE Statuary, lloorinir. etc. Imltatton 
marble formula 250. UmU Servloe. U-H. 
Park Ridge. 111. 

TWENTY Dollars dally reclaiming Inbe.' 
Bolsset, Box 483, New Orleans. La. 

SIX Repeating money-nakns. Flea in^ 
formation. Craft, 2070 EdlBon, Detroit, 

125 WAYS To make money with your 
typewriter. By David Seltz, 148 pages 
compiled from actual cases. $1.00 post- 
paid. Book Shop, Box 168, Muskogee, 
Oklahoma. 

OPPORTUNITIES Galorel Two maga- 
zines. >4 lb. mail 250. Roberts. uiAB 

Michigan. Chicago. 



NEW Fluorescent kit $1.89. Money back 
gnanmtee. Large catalog 25c. Mozart, 
1535 N. Ashland. Chicago. ■ 

YOU'LL Like resllverinjr mirrors, toble- 
ware. ina^nn ^pned stess najmidates. 
B}Kns. Write OutSSSS. Pteter. mTita^ 
rlon. Indiana. 
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WHOLESALE Source directofj'— ROCk 
bottom prices. Free valuable Informattolli 
Artisto M.. Plainficld. N. J. 

CASH For butterflies, insects. See Sin- 
clalr display advertisement page 12A. 

FREE BocdElet— Sure-fire mon^ : 

information, plans, etc. Write today. Box 
218-P. Granite Ci ty. Illinois . 

TEN Ladies buy. fifty see. buy-sales 
pyramid. $2.50 starting outfit, 25c. pre- 
paid. Scheetz, 98-M Branch, Sellersville, 
Pennsylvania, 

INCREASE Income with Angora Wool 
rabbits! Steady profits; start riKht! Our 
instruction manual tells how. Illustrated 
catalogue wool samples 10c. Clay's Farm. 
Spokane, Wash. 

EARN Money with your typewriter ad- 
dressing envelopes, circulars, typing. In- 
formation 10c: none free. Ace-PMM, Box 
1123. Birmlngnam. Ala. 

YOUR Name on a seashell brooCh. 900 
percent profit. Sample, price list 25 cents. 
Seashell King, Little River. Florida. 

SELL By mail for added Income. Details 
free. Kirkwood, SSt Bnwdway. Tupelo. 
Mississippi. 

MILLION Articles. Buy wfaOlesale. Val- 
uable directory lOe. Ideal Servloe, l>*T. 

Park Ridge. 111. 

EARN Money at home! Thousands do! 
"Home Worker Magazine" tells how. Sam- 
ple 25c. Sizemore. Box 7. 4917 North Kost- 

ner. Chicago. 

SELL By mail! Make sparetime pay 
with profitable home mailorder business. 
Constructive literature explains amazing 
opportunities! Write Jay, 1123 East 61st, 
Chicago. 

BE A professional scrapbooker. Big fees. 
Unlimited opportunities. Can be done at 
home. No competition. No capital needed. 
Write to Scrapbooker Guild. 59 Park 
Place. New York. N. Y. 

HERE Is your opportunity! 15 sources 
of income. Elsmor. Box 26. Flushing. N. Y. 

WILL You give us S% first $600 you 
make? Afternoons free! Work home, 
$1,000 month reported (exceptional — full- 
time). Expect surprise. National. Box 

WHY Work for others? Have otben 
work for you. Splendid profits received. 
Details 10c (coin). Dave Bertdson. Ante- 

lope, Montana. ^ 

FASTEST Growing mail order business 
of today. Enormous demand. Details free. 
Charles Schroeder. 56 West Washington. 
Chicago. Illinois. 

AMATEUR Cartoonists, earn big prof- 
Its, duplicating comical advertising car- 
toons. Komic-Ads. Argyle. Wisconsin. 

WHOLESALE Sourees. 500.000 arttdes. 
Free directory. MMrwood*. 1101 Broadway. 

New York. 

POBBtCTAg, PLANS ETC 

FIVE Complete house plans, "four to 
six rooms," $1,00. Home Service, Parkers- 
burg. W. Va. 

SINGLE. Double, triple ingredient for- 
mulas. Sensational offer free. Baran, Bay 

City. Mich . ^ 

FORMULA Guaranteed to kill ringworm, 
athlete's foot 25c. Agnes Luzader, Winn- 

fleld. La. 

MAKE Fast selling products. "L 
Approved Formulas." Catalog freo. 

ico, 12-P, Park Ridge, Illinois. 

AXTTHENTIC Formulary. Instructions 
and supply sources for easily making 
10.000 profitable products. Complete book 
—924 pages. $1.50 postaid or COD. 
(Foreign $1.85). Catalog 3c. Adams Brown 
Company. Chestnut Hill. Massachusetts. 

FREE Formula catalog. Anythliig an- 
alysed $10.00. Western Chemical. Salem. 
Oregon. 

ICBLBBSIOel Cotderl Cleanerl Cbeap- 
erl Instructions asc. Duffy. Oovlngton, 
Ky. 
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-ANY Formula $1.00. List free . Sim- 
mons. noa E. Ogneva, Milwaukee. Wis. 

WRITE Us. Formulas, chemical analy- 
sis, chemicals, materials. Lakeside, 6319 
Olenwood. Chicago. 

. ELITE Formulas and plans: make and 
sell your own products. Descriptive book- 
let fine. Bite Oa. 314 onnd St. Mew 
Torle. 

FORMULAS — Latest, beet. Awalwle, 

Literature fri<p. Belfort. IfosiaeerfllK 

Eiilldine. ChicaKO. 

SINGLE-INGREDIENT Formulas. No 
manufacturing! Information free. A. Kin- 
ford. Wayne, Penna. 

CHEMISTRY 

FREE! Catalocr chemicals, laboratory 
sUDDlies for students, new idea chemical- 
kits. apDaratus-outflts. Scientific books at 
discounts, telescopes, microscopes. blolOB- 
icai needs. DhotmmM^ile chwnlcals, aMlee. 
Write Winn ^..oSpt JB7, IM W. 88 
St.. New York . 

25 TEST Tubes. 4>2". resistance glass, 
30c. Scientific Exchange. Brooklyn, N. Y. 

FREE Catalogue. Chemistry, mineral- 
ogy, biology, microscopes, telescopes. 
Tracey Laboratories. Evanston. Illinois. 

HANDBOOK For Chemical Experiment- 
ers, hundreds ot experiments, illustrated, 
50c. Bxperlneiit booftiet I5e. Free eataloc 
Reading SdeDtioe Company, Reading, 
Penna. 

FREE Chemistry catalog. Supplies at 
5c! Equip complete laboratorv Kemkit 
.Scienlilic Corp.. 'S'jlP B:-jd;-i' Sr . Bi'ook- 
Ivn. .M Y, 

CHEMICALS, Laboratory, glassware, ap- 
paratus. Send 3c for catalog CPl. Bio- 
logical Supply Company. 1176 Mt. Hope 
Avenue. Rochester. M. Y. 

SPECTROSCOPE For quick chemical 
analysis $2.50. Kutting Sons. Campbell, 

California. 

CHEMICALS In So quantities. Catalog 
Se. nciMber's LaboratoileB. Medford, 
Mass. 

HELP W.4NTED 

LOCAIt Aaents wanted to wear and dem- 
onstrate salts to friends. No canvassers. 
Partial payment plan. Up to S12 in a day. 
Xawei'tence unnecessary. Valuable demon- 
strating equipment, actual samples free. 
Stonefleld, 1300 Harrison, Dept. U-817. 
Chicago. 

PERMANENT Representative wanted for 
Hoover uniforms to call on restaurants, 
hotels, beauty parlors, doctors, nurses, 
others. Excellent income. Leads fumlshed. 
Equipment free. Hoover, Hvpt. X7K-I0C, 
251 W. 19th. New York. 

FREE Assortment of actual packages 
foods, groceries, household products worth 
$5.00. if you promise to show to friends 
and neighbors and try to take orders. Fine 
profits. Spare time. Experience unneces- 
sary. Zanol. 2284 Monmouth, Cincinnati. 
Ohio. 

WILL Start you In the Bible business. 
Opportunity for Masonic men. Colonel 
William J. Smith. 1211 Chestnut St., Dept. 
tn. Philadelphia. Penna. 

BlOPIOYIinNT Advisory Instnietlons 
and sample brief. SOc postpaid. Nebraska 
PinaBce Co.. Lincoln. Nebras ka. 

OROCERIES Free! Just agree to show 
friends, neighbors, others and I'll give you 
tS.OO assortment foods, groceries, etc.. 
free. Amazingly simple way to make good 
money. Send no money — just name and 
address. Zanol. 2282 Monmouth. Cincin- 
natl. Ohio. 

AGENTS WANTED 

AMAZING Zipper clothesline — Zip gar- 
ments on or off instantly. Easy demon- 
stration, sure sale every home. Big mon- 
ry. Dunn Mfg.. Hempstead. N. Y. 

STARTLING Profits selling "Orange 
concentrate." Delicious natural orange 
drink. Sells like wildfire. Roadstands. 
soda fountains, resorts, camps, farmers 
big buyers. Sample free to hustlers. Sun- 
set Vaucgr Onuife Co.. 3357 Clifton Ave., 
Chicago. ' 

MAKE Big money selling hosiery-lin- 
gerie. Outstanding qualities. Low prices. 
Free selling outfit by return mail. Rauch. 
20p W. Jackson. Chicago. 

WE Pay you $5 for selling ten $1 boxes. 
M dtottneoTe assorted name imprinted 
ObitstiBas cards. Sell $1. You make SOc. 
9n» samplwi; Cheerful Card Co., 61, 
Wblte Pbitas. N. Y. 



738 SHAVES From one safety razor 
blade- Magic box does it— sells on sight- 
guaranteed. .Free outflt. Write RaagsoU 
Co.. mo Builders Vmg., Cmleago. 

STOWAWAY On your car will save time, 
money, damage when key lost or locked 
inside: 50 cents past paid. Agents wanted. 
Stowaway. Box 24D.3. Dallas. Tex. 

BIG Money applying initials on automo- 
biles. Easiest thing toda.v. Free .samples, 
if you sell printing and advertising spe- 
cialties we have an excellent sideline fea- 
turing Decaleomania name plates In small 
quantities. "Raloo," 137 Atlantie Ave., 
Boston. Mass. 

RAZOR Blade bargains, free wholesale 
catalog. Bulger, 114D Rindge, Cambridge, 
Mass. 

DISTRIBUTORS — Wholesale insecti- 
cides. Profitable rmeat sales. Household 
Products Co., 327 West llOtli Street. Los 
Angeles, Calif. 

BEAtrriFUL Lamp made of seashells. 
$7.50 dozen. Sample postpaid $1.25. Red's 
Novelty Shop. Boca Raton. Florida. 

BIO Money taking orders; shirts, ties, 
hosiery, underwear, pants, jackets, sweat- 
ers, uniforms, ete. Sales equipment free. 
Elxperienee unnecessary. Nimrod, 4922-AN 
Lincoln, Chicago. 

ELGIN, Waltham: wrist watches $3.25. 
Send for free whidesale eatalM. Louis 
Perloff, 739 Wabrat Street, ndSidelphia, 

Penna. 

WINDOW Sign letters. New "Roman" 
style. Large sizes, penny each. Abso- 
lutely beaunfnL Free samples. New cat- 
alogue. Atlas. 7941 Halsted. Chicago. 

OPEN Rawleigb routes are scarce but in 
so vast an organization expansion creates 
new opportunities. If ambitious, willing 
to start with good earnings and increase 
rapidly write for full information. We 
supply sales, advertising Uterature~all 
you need. Rawlel^'s. Dept O-llS-PPM, 
Freeport, 111. 

YOU'LL Like resilverine mirrors, table- 
ware, niairing chippcd glass nameplates. 
signs. Write ftirlnkle. Plater, m Ma- 
r'on. Indiana. 

OAS StattOM want this new pa t ente d 
necessity. Balpp. Long Beach. Calif omia. 

SELL Nylon hosiery and give fine silk 
hose for half price in combination order. 
Guaranteed against holes, snags, and runs 
or replaced free. Hose for your own per- 
sonal use given with large outflt. Rush 
name and hose size today. Wilknit. Desk 
BG-37. Greenfield. O hio. 

FREE Water and our concentrates make 
72 products. We suppbr labels, bottles. 
Enormous profits. Qnalco E-20030 Rus- 
sell ^_petroilL 

"EXTRA-MILES! " Increase your mile- 
aee. Reduce expense. 80c profit on dollar. 
Thcrmoexm. Peoria, 111. 

AMAZING Cloth removes tarnish from 
metals without the use of liquid, paste, or 
powder, retails 25c. Sample free. Baker. 
Postoffice Box 227. Trenton. N. J. 

EVERY Lady buys. One sale leads to 
several more. Send quarter — $2.50 outflt. 
Scheetz. 98-M Branch. Sellers ville, Penna. 

SELL Kwik-Shine polishing cloths. 75c 
doaen Dostoald. General Merchandise Co., 
Box 4«M Sta-E. Kansas City. MO. 

SENSATIONAi; Mew toA for making 
money. Olrard Company. WasldnstonviUe, 

Ohio. 

STA-BRITE Glass cleaner. Sample 10c. 
Johnson Specialty Co.. Brookport. 111. 

PLACE Electric razor, punch board deals, 
for quick, easy profits. Moran, Box 177-p, 
Lockport, New York. 

AGENTS Make big profits on food 
products, bargain deals. Low wholesale 
prices. Rush name for trial outflt offer. 
Ho-Ro-Co. 3810-W Dodter. St. Louis. Mo. 

"SWAlOnr-SBRVERS" Easy to sell. 
Circulars and details free. The Oster- 
Bauer Shoo. Rockford. Illinois. 

"FREE!" Mexican curios, novelties. 
lOc; profit! Marquezp, Apartado 1176, 
Mexico Citv. 

WE Pack products under your label. 
Cleaners, food products, ets, Bif imflts. 
low prices. Samples ftee. Bestoo. 6007 

Irving Park, Chicago. 

AGENTS: Smash go prices! Santos 
coffee 13c lb. 4-os. vanilla SVzC. Razor 
bladeo M tor 8tte. 100 sticks chewing gum 
i2e. ISO oUur DoniMiis. Premiums. Ex- 
nerlenee uimeeessanr. Carnation Com- 
nany. PO. St Louis. Ma 



AGENTS— SOO't^ Profit selling gold leaf 
letters; stores and offices. Free samples. 
IMiriUe Letter Co.. 4S8-B North durk. 
Chicago. 

ENGRAVED Name plal 
signs, etc.. easily sold, proflto 
Bros.. Winthrop. Mass. , 

AOENTS: StampinK names on pocket-key 

protectors. Sample check with your name, 

address. 25c. Stamping outfits. Emblem 
checks, check-fobs, name plates. Hart Itfg. 
Co.. 303 Degraw St.. Brooklyn. N. Y. 

GOOD Paying business silvering mir- 
rors, plating autonarts, reflectors, bicy- 
cles, bathroom fixtures bv late method. 
Free particulars and proofs. Ouiunotal 
Co.. Ave. N. Decatur. 111. 

AGENTS— To mall our literature. Oood 
profits. Home business. Maywood, 
1105-1107 Broadway. New York. 

DO You want aeents for your proposi- 
tion? Your ad In this space will place your 
message before hundreds of men seeking 
fast-selling products. My folder "How to 
Secure Agents," is filled with proof. I'll 
gladly send you a com tree. F. W. JOhn* 
son. Manager Claaslned Advertising. Pop- 
ulsr MeebanlM ManNliM. MO & Oi^urio 
St.,' fThlfajiTTi 

HIGH-GRADE SALESMEN 

ELECTRICAL Wonder machine. One of 

America's greatest inventions. World's 
largest exclusive manufacturers of special 
unit. Tremendous sale — already being used 
by such nationally known concerns as 
General Motors, Woolworth's, Sears Roe- 
buck, Coca Cola, etc., but now available 
to all businesses, factories, offlces, stores, 
homes, etc. Men earning $100 to $150 
week. Sold on open account. Free trial 
for customers — Sells itself. Experience un- 
necessary. Free demonstrator offer. No 
matter what you are now selling — answer 
this ad. Protected territory available. Get 
in on ground fioor of tremoidous new mar- 
ket. Salesmanager. 3340 8a Calumet, 
Dept. R1904. Chicago. 

OUTDOOR Advertising thermometers. 
Sell advertising to merchants, large eam- 
Incs. Advertlunc TbermoiMwr Oa. 1947 
K. 76tli. Chicago, 

SELL Miracle clean polish wax. Service 
Stations make $144.00 from $7.20 invest- 
ment. Only 24 deals weekly, earning sales- 
men $76.80. Particulars free. Miracle 
Chemical Laboratories. Maywood, Illinois. 
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inE. To restaurants, menu covers, signs. 
P Pricing Press. 124 White St.. New Yo rk. 

ADVERTISING Book matches— World's 
largest "direct selling" book match fac- 
tory offers advance cash earnings calling 

on every type of business. Experience un- 
necessary: full, part time. Low prices for 
high quality: quick deliveries, help you 
get orders. Good repeat profits. Free kit. 
instructions. Match Corn, of America. 
3433 Wes t 48t h PI.. Dept. E-7. Chicago. 

BRUSH Salesmen, distributors — You can 
make more money with Neway brushes, 
mops, chemicals, 200 Items, blgher com- 
missions. Neway Brush Co., Hartford. 

Conn. 

EVERY Business must buy. Printing, 
adv. specialties, book matches, tags, pric- 
ing sets, etc. Take ordm for the pioneer 
line — 1000 necessity items at 50'^ price 
saving. Free deals. 40'!- advanced com- 
mission, bonus. Experience unnecessary. 
Outfit free. Willens, 2130 Gladys, Dept. 
47, ChiCHOr 

SELL Collection systems. X^our sales 
daily pays $240.00 week^. Scneater. Ex- 
clusive. Fidelity Mercantile Afeney, Bo- 
anoke. Virginia. 

ADVERTISING Book matches. Amer- 
ica's largest manufacturer of union label 
book matches. Fast selling line. Large 
sales producing kit. Sample matches. 
Complete cut catalog. 13 color combina- 
tions makes soiling? easy. Commission In 
advance. Superior Match Company, 7580 
Gree n wood. Dept. M-7. Chicago. 

THE Really different line. Write Dept 
PM6. P.O. Box 1315. Oklahoma City. 

SALESMEN. Distributors. No spill. nO 
slide, no tumble serving tray for sUced 
watermelon. New. Exclusive season open- 
ing. Patent granted. Oeo. M. Long, west 

Jacks on. Mississippi. 

MEN, Increase your income 100';. Sell- 
ing guaranteed men's hose and 5 fold 
creaseless ties. Ties easily retail at $1.00 
and cost you $4.50 dozen delivered — hose 
03.00. WoU-Mark, 931 W. Roosevelt Rd., 
Chicago, Illinois. 
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SELL BarKalns! Novelties, paoer spe- 
cialties, RreetinR cards! BiK profits! Cat- 
aloK free! Elfco. B-438 North Wells. Chi- 
cago. . 

WRITE Immediately for fast, proven 
money-maker. Hustlers cleaning up big 
profits daily with new popular-priced 
red-hot easy-selling proposition. Instant, 
convincing demonstration saves motorists 
money, time. work. Stores, garages buy 
quantites. Certified Specialties, Owens- 
boro. Kentucky. 

SALESMEN, Demonstrators, agents sell 
a new fascinating game. The Winner. 
Write National Advertising Service, Her- 
ald Bldg., S yracuse, N. Y. 

CATALOG Free! Moneymakers galore! 
Diverse Company. Dept. 11. 2311 West 
Capitol Drive. Milwaukee. Wisconsin. 

SIGNS That sell— The brilliant beauty 
of the new Elite Cut-Out Letter Sign ap- 
peals instantly to every business man. 
Low prices bring orders fast. Huge profits 
for salesmen. Get in on this now. Eco- 
nomical Advertising Displays. 1572-74 
North Halsted. Chicago. 

MAKE More money selling Red Comet 
Fire Control Products. Write today for 
free facts. Red Comet. 704 Comet Build- 
ing. Littleton. Colorado. 

NEW Specialty — Sells every business and 
professional man. Four $15 sales daily pay 
$280 weekly. Parrell cleared over $1,000.00 
monthly. Write F. E. Armstrong. Presi- 
dent. Dept. PM. Mobile. Ala. 

BLADES — Big profits. Best quality. Fac- 
tory prices. Postpaid. Ace Blades. Buf- 
falo. N. Y. 

EXCELLENT Opportunity selling our 
complete line of brushes, largest commis- 
sions. Write for sales plan. Wire Grip 
Sanitary Brush Company. 2300 5th Ave., 
New York. 



EDUCATIONAL AND INSTRUCTION 



"HOW To Break and Train Horses"— A 
book every farmer and horseman should 
have. It is free; no obligation. Simply ad- 
dress Beery School of Horsemanship. Dept. 
1107. Pleasant Hill. Ohio. 

TRADE. Technical and class magazines. 
Current samples. Books on advertising, 
printing, engraving, etc. Discounts. Lists 
free. Commercial Engraving Publishing 
Co., 34-R North Ritter Avenue, Indlanap- 
olis. Indiana. 

MEN Wanted — Big pay — Learn welding. 
Free booklet No. 2 tells all. State age. 
International Trades Institute, 741-45 W. 
70th. Chicago. 

ENJOY Perfect health. Become profes- 
sional equilibrist. Free health book. 
Write! Knoff. 2154MF North 52nd Street. 
Milwaukee. Wis. 

U. S. government Jobs now open. New 
study course. No cost until on government 
payroll. Free information. Civil Prepara- 
tory Service. 1702-A N. LaSalle. Chica go. 

LEARN Telegraphy! Splendid opportu- 
nities now prevail. All expenses low. Cat- 
alog free. Dodge's Institute. Hiatt Ave.. 
Valparaiso. Indiana. 

WELDING— Electric arc. Learn profit- 
able trade quickly through actual prac- 
tice. Individual welder instruction at 
bare cost of materials. Full particulars 
free. Valuable welding lessons book 50c. 
Hobart Welding School. Box M-711. 
Troy. Ohio. 

WATCH Repairing is steady profitable 
work. Experts usually in demand. You 
can learn watchmaking trade at home, 
spare time. New original instruction sys- 
tem. Script engraving course included. 
Write for free details today! Nelson Co.. 
500 Sherman. Dept. 0-2001. Chicago. 

NEW Opportunities in air conditioning, 
electric refrigeration and auto body- 
fender Including metal work, welding, 
painting. Many trained men earn up to 
$35-$50 weekly. Start preparing now. Get 
free facts. Utilities Engineering Institute, 
1314 Belden. Dept. 117. Chicago. , 

WANT A super-memory? Write DQ, 
Info Co.. Box 1122, Chicago. 

MEN — Women. Get U. S. government 
jobs. $105-$175 month. Prepare now at 
home, for examinations. Full particulars 
— Specimen preparation — list positions, 
free.. Write today. Franklin Institute, 
Dept. W3, Rochester. N. Y. 

LIFE Is a mission. Learn how to fill it 
and be happy. Wonder Studies, 179 So. 
Hawley Rd.. Milwaiikee. Wis. 

AUDITING Lessons by CP. A. Simple. 
Inexpensive. Information free. Public 
Accounting School. Box 1534, Memphis, 
Tenn, 



MAKE Your own power work for you. 
How? Write Wonder Studies, 179 So. Haw- 
ley Rd.. Milwaukee, Wis. 

HOME Study for degree. Psychology, 
Metaphysics. Philosophy. Bible. Free in- 
formation. College of Universal Truth, 
20-B East Jackson. Chicago. 

SECRET Investigation. Experience un- 
necessary. Detective particulars free, 
George Wagner. M-2640 Broadway, N. Y. 

CLINICAL Laboratory technic taught In 
your own home. Practice outfit supplied. 
Bulletin free. Imperial Technical Instl- 
tute. Box 494-E. Elkhart. Indiana. 

LEARN Big pay trades in a few weeks. 
Decorating, paperhanging. graining, mar- 
bling, sign and pictorial painting. Cata- 
log free. Chicago Painting School, 102 
West Lake Street. Chicago. 

LEARN Auto mechanics, body, repairing, 
welding electricity, refrigeration. Diesel. 
Stevinson's. 2008A Main. Kansas City. Mo. 



PLAYS, STORIES, MANUSCRIPTS 



NEW Writers needed! Free test shows 
your ability. Its fun! No obligation. 
Rush postcard to Comfort Writer's Service, 
Dept. 681. St. Louis. Mo. 

STORIES, Novels, poems wanted for 
publication. Many eager markets. Author 
will help you sell. Manuscripts marketed, 
revised, typed. Christopher Carr. 3636A 
Chestnut. Philadelp hia. Penna. 

MANUSCRIPTS Wanted for publication. 
Renseb-PM, 30 Church. New York City. 

WRITE Articles! Over 2,000 markets. 
Article formula free. Write Oagnon Co.. 
541 S. Spring. Dept. 60. Los Angeles. Calif. 



CARTOONING, COMMERCIAL ART, 
SHOWCARD WRITING, SIGN PAINTING 



CARTOONS. Drawn to order. $1.00 
with order. Marrin, 2330 Andrews Ave., 
Bronx, New York. 

SIGN And showcard painting simplified 
with Master Patterns and our free copy- 
righted instructions. Samples 10c. Folder 
free. Economical Sign Service, 1572 North 
Halsted. Chicago. 

ILLUSTRATED Method now makes 
drawing easy. Amazingly simplified. Most 
practical method possible to conceive. Big 
earnings. Complete method $1. or send 3c 
stamp for eye-opening particulars. Leon 
(Commercial Artist). Box 253, Los Angeles. 
Calif. 

PEN And ink drawings. Let us draw 
your advertising and catalogue illustra- 
tions, from photos, copies or ob.tects. Best 
work and fair prices. Heraldic Studios, 
1914P Oakdale Avenue. Chicago. 111. 

AMATEUR Cartoonists, earn big prof- 
Its, duplicating comical advertising car- 
toons. Komic-Ads. Argyle. Wisconsin. 

CARTOONING Course:— 30 illustrated 
lessons, over 500 sketches, drawing paper, 
pens and pencils. $1.00 complete postpaid. 
Montps Studio. Box 985. Pasadena. Calif. 

YOUR Ad in this space will bring amaz- 
ing results. I'll prove it to you. Write at 
once for interesting information. F. W. 
Johnson. Room 300. 200 East Ontario St., 
Chicago. 



ADVERTISING AGENCIES, LETTER 
WRITERS. FOR ADVERTISERS 



FREE Brochure "What-Makes-a-Letter 
Pull?" Cables, Norton. Kansas. 



LEARN Advertising at home. Easy prae^ 
tical plan. No text books. Common school 
education sufficient. Interesting booklet 
and requirements free. Page-Davis School 
of Advertising. 1315 Michigan Avenue. 
Dent. 3431. Chicago. 



BUSINESS SERVICE 



USE Our ofiBce as your office for re- 
ceiving, reforwarding letters. Hawkins 
Mail Service. 908-GP, Fourteenth, Wash- 
ington. D. C. . 

$1.00 PAYS For San Francisco office un- 
der your name. Personal, business mail 
received and remailed. "Contacts," 451 
Turk. San Francisco. Calif. 

YOUR Broadway address. Only $1.00 
monthlv. Particulars free. Karavan, 
1241-M Broadway. New York. 



TYPEWRITERS. DUPLICATORS, 
OFFICE DEVICES 



INK. Black duplicator. 60c lb. cash. 
Sent prepaid U.S.A. W. J. Young. Manu- 
facturing Chemist, 722 E. Eighth St., New- 
port. Kentucky. 

SIMPLEX Typewriters $3.00, Reming- 
tons $12.00. Catalog lOc credited. Box 64, 
Elmwood Station, Providence, R. I. 

INCREASE Business now. "Excello- 
graph" Rotary Stencil Printer reprints 
thousands everything you typewrite, hand- 
write, draw or trace. Colors. $19.75 to 
$44. Terms. Illustrated literature free to 
business or professional men. Pittsburgh 
Typewriter Supply. Department K-2. Pitts- 
burgh. Penna. ^ 

TYPEWRITERS. Adder, mimeograph, 
multigraph. addressograph. Send for free 
lists of machines that will help you at 
half price. Pruitt. 28 Prultt Bldg., Chi- 
cago. 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



SUPERIOR. Cushioned, indexed. Two 
lines 25c; three 35c. Signatures $1.50. 
Slocum, 814 Bradley, Peoria, Illinois, 

BARGAINS — Mimeograph office supplies 
and a ppliances. DixieGraph, King, N. Car. 

CUSHION Stamps. 1 line 25c. 2 lines 
35c. Signatures $1.50. Stamp Works. 
Hastings. Nebr. 

NEW Stencil stamp, suitable for signa- 
tures, writes up to 2500 times without re- 
inking. $1.00. Stencil Stamp Co.. Box 
627. Healdton. Okla. 

KNOB Handle, cushioned. 2 lines 25c. 
3 — 35c. Stamp Works. Centerport. N. Y. 

2 LINES 25c. 3 Lines 35c. Stamp Works. 
Auburn. Nebr. 



PRINTING, MULTIGRAPHING, MIMEO- 
GRAPHING. GUMMED LABELS 



PICTURE Labels — Hundred designs lOc 
refundable. Arrowprint. PM741, Water- 
bury, Connecticut. 

HAMMERMILL Letterheads, billheads, 
statements, envelopes. 300 $1.00. Web- 
ster's World Dictionary $1.95. Brown 
Press . Coleman. Geor gia. 

BUSINESS Cards 1.000. $1.35 postpaid. 
Cosme Press. 89 Delano, New Bedford, 
Ma.ss. 

CARDS, Labels, circulars, stationery. 
Samples. Atlantic, Box 653-H, Rock Hill, 
S. C. 



QUICK-ACTING Sales letters. "Hutz- 
letter." 41-44 Davies Building. Dayton. O. 

ADVERTISE Profitably: $15 reaches 
5.000.000 Sunday newspaper readers with 
24-word ad. Newspaper, magazine, mail- 
ing-list ratebook, free. Chicago Advertis- 
ing Agency. 20-PA West Jackson. Chicago. 

ADVERTISE: 24 Words. 149 newspapers 
$6.50. Lists free. Advertising Bureau. 
4515-C C ottage Grove. Chicago. 

MAIL Order dealers! More profits for 
you. Details stamp. Van Allen Bradley, 
5040 Kenmore. Chicago. 

SAMPLE Five column inches display ad- 
vertising in 25 newspapers for $15. Foot- 
prints. Fountain Green. Illinois. 

ADVERTISING Placed all magazines, 
newspapers U.S.A.. Canada. Mexico. Cen- 
tral-South-America. West-Indies. Lowest 
rates. Free service. 54 page catalog free. 
Baker Advertising Agency. A-189 West 
Madison. Chicago. Established 29 years. 

FREE— New Advertisers Rate Guide. 44 
pages. Includes everything. Lowest rates. 
E. H. Brown Advertising Agency. Mer- 
chandise Mart. Chicago. 



ATTRACTIVE Inexpensive stationery. 
Samples for stamp. Springer Press. Mi- 
ami. Oklahoma. 

200 LETTERHEADS. 200 Envelopes, both 
printed $1.85. 2.000 6x9 circulars $3.95. 
Turnbaugh Press. Loysville. Penna. 

HAMMERMILL Letterheads, envelopes, 
all colors. 32 styles type. Free particulars. 
Woodruffs'. 217-A Lewis. Duluth. Minn. 

200 LETTERHEADS $1.00. Processed 
$1.75. Haykal. 602 Eagle. Buffalo. N. Y. 

HIGH-GRADE Printing at reasonable 
prices. Prompt service. Send for samples. 
Eaton Press. 1371 Main. Gardner. Kansas. 

$1.80—1000; LETTERHEADS. Envelopes. 
5000— $7.75. Mango. 568S18, Newark, 
N. J. 

LETTERHEADS. Envelopes 150 each 
$1.00. Immediate service. Keystone, 12 
Pitt. New York City. 

5.00 PRINTED Envelopes $5.25. Econ- 
omy. 116 West 14th. New York City. 

I WEDDING Announcement!;, invitations. 
! sympathy cards? Samples free. Griglak 
I Printery, West Leisenring. Penna. 
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500 3,ix3>^ FOUR Line gummed stickers, 
3Sct red border. 50c Moritz Printery, Sag- 
Inaw. Mich. 

CENTRAL West Printers. Quality, serv- 
ice, prices unsurpassed. 3226-P Jackson, 
Chicago. 

300 LETTERHEADS And envelopes, 
printed bronze blue ink, wMte bood paper 
—All lor $1.00 postpaid. Valley PrJntlng 
Co.. Indianola. Ncbr. 

100 S'ixll BOND Letterheads and 100 
63,4 envelopes $1.00 postpaid; same in Ham- 
mermill $1.35. Bennevule, 907 West Roose- 
velt, Philadelphia. 

WANTED Printing of all kinds by thou- 
sands of our readers. Your ad in this 
space will bring you some nice orders. 
Write for positive proof. F. W. Johnson, 
Classified Advertising Manager, Room 304, 
200 East Ontario Street. Chicago. 

25 ARTISTIC Letterheads delivered 25c. 
Brink. 1130 Holmes, Menominee. Mich. 



HARVEY Labels. Berea. Ohio. Better 
label values. Interesting samp les free. 

ENVELOPES Printed: 1000 No. 6^^, 
$1.50; 1000 No. 10, $2.25. Samples. Centa 
Service, Blytbebourne Station, Brooklyn, 

"^SR^ Printing and better prices 
(since 1929). Wilson, Box 858, Anderson, 

Indiana. 

MIMECXJRAFHINC— 500 tVaXll $2.00. 
Bndlent waftmaiolUp. Lem's. 5710 Stan- 
ton. Detroit. 

MIMEOGRAPHING — 500 Postcards or 
300 letters $1.00. Additional hundreds. 10c. 
No lineage limit. Samples tree. Dollar 
Letter Servioe. 180 W. Waghington. Chi- 
cago. 

PRINT Anytblns teasonaUe. Particulars 
free. Hamilton Press. 4S4I P. Meade. Chi- 
cago 

QUALITY Printing — unsurpassed. Low 
prices. Samples free. Fame Press. Lath- 
ron. Calif. 

PRINTING OUTFITS AND SUPPLIES 

HAND Presses bought, sold. Press, 209 
South Upper, Lexington. Ky. 

NEW Type. Reasonably priced. M. R. 
Landis Co.. Richland. Penna. 

29C FONT New type. Send Stamp. Box 
123S, Jackson, Michigan. 

PRBSSBS. Type, ■applies. List free. 
Catalog ten cents. Model Press Co.. York, 
Penna. 

MAKE Photo-engraving outfit yourself. 
Particulars, sample engraving 10c. Nu- 
Idcas. Carrollton. Illinois. 

PRINT Your own cards, stationery, clr- 
circulars, advertising. Save money. Sim- 
ple rules furnished. Print for others, nice 
profit. Junior outfit M.25. senior outfits 
$16.55. Details tree, BSewNT. ine.. T-ll. 
Meriden. Conn. 

PRINT At home. lOe Win bring a com- 
plete catalog of presses, type and supplies. 
P. PeifTer & Company. 6 Columbia St.. 
Newark. N. J. 

BARGAINS — Presses, type, supplies. 
Send stamp. 159 Harvard. Cambridge. 
Mass. 

USSU Prflssea, type. gmwUes. Usts sc. 

PATENT ATTOBNBTS 

INVENTORS: Take first step toward 
protecting your invention — without obliga- 
tion. Write lor Iree "Record of Invention" 
tam Car ertaMlalilng date of invention, 
we also send free— 48 page book. "Patent 
Guide for the Inventor" — telling import- 
ance of prompt action, confidential search 
service: how to sell and market inven- 
tions: details of convenient payment plan. 
Send for free "Patent Guide" and "Record 
of Invention" form today. Clarence A. 
O'Brien. Registered Patent Attorney, lOlB 
Adams Building. Wa.shington. D. C. 

VICTOR J. Evans & Company, 411-H 
Victor Building, Washington. D. C. — one 
of world's largest firms of Registered Pat- 
ent Attomem. XitaUiiihed 18M-Hgill send 
you tree — 6s pages of facts tor Inventors. 
Two plainly written books tell you how to 
apply for patent — give six basic methods of 
selling your invention. Fees reasonable; 
twrna arruwad. Oatar nuur be costly: 
write today. 

MANY Inventors will be interested in 
our service. Information on subiect of ob- 
taining a patent and marketing an Inven- 
tion supplied without charge. Write us 
personally. McMorrow St Berman. Regis- 
tered Patent Attorneys. 134-X Barrister 
BuUdlnc. Wasblncton. D. O. 



THIS Small ad means low cost In ob- 
taining your patent. Free particulars air 
mailed. Robert Beck, Patent Lainrer. 1307 
Barrister Building. Washington. P. O. 

"SELLING Inventions With and With- 
out Patents." Interesting book describing 
practically all methods to sell before pat- 
enting; mechanical principles (illustrat- 
ed); instruction on protecting, financing, 
selling. $1 postpaid. KN. Metzler, 11 West 
42nd. New York. 

LYNWOOD B. James. Registered Patent 
Attorney. 1267 National Press Building. 
Washington. D. C. Established 1913. 
Prompt, efficient services, reasonable rates. 

L. P. RANDOLPH. 302-B Victor Bldg.. 
Washington. D. C. Low cost Book and 
Information free. 

INVENTORS— Before disclosing your in- 
vention to anyone send for form "Evidence 
of Conception": "CMMdnle oC OOTemment 
and Attorneys' Pees" and Instructions. 

Sent free. Lanca.ster. Allwine & Rommel. 
41 1 Bo wen Bul l d ing Washin g ton. D. C. 

PATENTS. Protect your idea by secur- 
ing free "Proof of Invention" folder. Ex- 
ceptional personal service. Established 
1906. E. E. Vrooman. 871 Woodard Bldg.. 
Washington. D. C. 

"INVENTOR S Guide" free: full infor- 
mation about patenttnc. miltar iBTamtiaiia. 
Frank w. Ledermann. IM Rusan Street. 

New York. 

INVENTORS— Send for free booklet 
"Patent-Sense." Information based on 64 
years experience. Lacey A Luear, IHnlL 
SA. 635 P St.. Washington. D. C. 

PATENTS. Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Watson E. Coleman. Patent Lawyer. 724 
Ninth St.. Washington. D. C. 

FOR INVENTORS 

PATENT. Trademark, copyright, re- 
search service. Complete service for in- 
ventors. Reasonable fees. Preliminary 
information free. Inventors' Sprvici- Bu- 
reau, Chandler UiuUiiuk'. Washington. 
D. C. 

ORDER Your blueprints, mechanical 
drawings, and photostat.s from National 
Drafting Co. — Facilities for patent promo- 
tion. «115 Portwashlngton, Milwaukee, 
Wis. 

PATENT Your idea— Simple inventions 
often valuable. Two advisory books — free. 
Victor J. Evans & Co.. 4I2-H Victor BuUd- 
ing.^^gilngton. D. O. 

INVENT^'S tmiyersal Bducator: con- 

tains 900 mechanical movemcnt-s: 50 per- 
petual motions: instruction on procuring 
and selling patents and selecting an attor- 
ney, etc. Suggests new ideas. Price $1 post- 
paid in U.S.A. Address Albert E. Dieterich, 
511-B Colorado Bldg.. Washingto n. D. C. 

CONTACT 25 Buyers! Your invention 
drawn. 25 prints and 25 manufacturers. $5. 
U. S. Drafting Co.. 91 Wall Street. Mew 
York. 

HAVE You a sound, practical invention 
for sale, patented or unpatented? If so. 
write Chartered Institute of American In- 
ventora. Dept. 4-A. Waahlnalon. D. C. 

WE Locate buyers meritorious patented. 

unpatented Inventions. If will sell, reply 
immediatel.y. Descriptive booklet., refer- 
ences, free. Invention Reporter. 5A- 11236 
South Fairfield. Chicago 

I SELL Patents. Established In 1900. 
Charles A. Scott. 773PM aazson Ave.. 

Rochester. N. Y. 

CASH For practical ideas and inventions. 
Mr. Ball. AB-9441 Pleasant. Chicago. 

INVENTORS: Profit by your invenUon. 
A practical talk to inventoea by an ex- 
perienced manufacturer. Our 68 page 
booklet "Mind vs. Matter" mailed upon 
receipt of 2Sc. Rex Engineering Oo.. ran- 
clnnatl. Ohio. Dent. D. 

INVBlfTlONS WANTED 

INVENTIONS Wanted. By established 
business concerns with facilities and fi- 
nances for making and selling your ideas. 
Send complete details with first letter. 
J. E. Maddrell Business Development, 
Madison, Wis. 



INVENTIONS Wanted—All t; 
alty baaia.^ Patoit Promotfon 
1650 Broadway, New Yotfc. 



Roy- 
ists. 



WANTED— Meritorious patented, unpat- 
ented inventions. Booklet, references, 
free. Invention Reporter. f,ri!2.36 south 
Walrfleld. Chicago. 

SMALL Inventions wanted by manufac- 
turers. I'll help you sell your invention. 
Write for free circular. Stanley Hull, 
7829-K Euclid Avenue. Cleveland. Ohio 

CASH For inventions, patented or un- 
patented, Mr, Bau. A-9441 Pleasant. Ohi- 

cagQ. 

SIMPLE. Practical inventions wanted by 
manufacturers, patented or unpatented. 
For information write Chartered Institute 
of Auiorifan Inventors. Dept. 4-D. Wasb- 

inuton. U. C. 

PATENTS FOB SAUt 



FOR Sale — Patented slaA bumlnc i 

bination hot water or nir fnmaoe. AddreiS 

Box 243. Auburn. Nebraska. 

RADIO Chassis jack. Recently patented. 
Useful on every radio service bench. 
C. C. Ncubig, Plaquemine. La. 

AN Opener dispenser for canned liquids, 
an article that will become indiimnnaabtff 
in the home, bar, etc. J. W. innn. IIM 

Adeline St.. Oakland. Calif. 

PATENTED Chain store item. No brok- 
ers. Ruskin, 5656 North Hermitage, Chi- 
cago 



"SELLING Inventions With and With- 
out Patents." Interesting book describing 
practically all methods to sell before pat- 
enting; mechanical principles (Illustrat- 
ed); Instruction on protecting, financing, 
selling. $1 postpaid. KO. Metsler, Regis- 
tmdPatenfAcCll West ttnd. N«nr Y«tk. 



PATENT On safety mechanism for cage 
~ elevators. Write Francis Wendt. B«- 
Wisconsln. 



tame 
one. 



CABINET Makers. caraoitetB teifl. Pat- 
ent No. ],96T.US. P.a Box 912. Baltlmare. 

Maryland. 

SELL Your patent through a small class- 
ified ad in Popular Mechanics. Many in- 
ventors have found buyers in this way. 
Ask me for proof — I'll gladly send It to you, 
F, W. Johnson. Manager Classified Adver- 
tising. 200 E. Ontario St.. Chicago. 

MANUFACTURING 

WE Are equipped to manufacture sheet 
metal and light iron work, steel frames, 
stands, racks. Punching, drilling and 
welding. Accurate, 2336 Milwaukee Ave., 
Chicago. 

TURNSTILES, Special casting moulds, 
tokens |1. per 106. Machinist workers, 
circulars. Baum's Spedatles, Kansas City. 

Mo. 

INVENTIONS Manufactured by an ex- 
perienced company, in any quantity at low 
cost. Metal spedaltlaB. oavdtias. stamp- 
ings, dies, and models. Free esttiwates 

Our booklet "Mind vs. BCatter" sent noon 

receipt of 25c. Rex Enginetting Oo.. OlB* 
cinnati. Ohio. Dept. C. 

MANUFACTUKINO. Any material, any 
quantity. Inventions developed. Milbum, 

Burlington. Kentucky. 

MAKE Money building bird houses. 
Great demand. Illustrated instruction 
book 25c. Popular Mecshanlcs. 280 East 
Ontario. Chicago. 

MODKLg AND MOBBL SOTPUBS 

"17" CLIPPER Ship model kit 50c. Big 
catalog — planes, motOTs, etc,, 10c. Midwest 
Supply, Box 1959-OA, Chicago. 

BUILD Dual carburetor, double bearings 

miniature motor. Complete drawinss, In- 
structions, 30c. Wright Motor Works, 6601 
South Minerva Avenue, Chicago, 

POWER Models. Electric railways, 
steam locomotives, steam and gasoline en- 
gines, all accessorlea. metals, tools, 84 
page catalog 38e. Otaas. Oole. ▼enimit, 

CaUf. 

ILLUSTRATED Catalog 40 engines, cast- 
ings, supplies 25c, Refunded. Howardco, 
A-5tl7 N. Ashland. Chicago. 

BUILD Your own radio eontrolled boats 
and airplanes. Complete lUnstrated in- 
struction book 25c. Harold RIsert, Ham- 

mel Station, New York. 

MODEL Supplies for the Inventor. Send 
3c stamp for catalog. Pierce Model Works, 
Tlnley Park. lU. 

CARVED Bull ship model kits. Ship 

and yacht model fittings; model yacht 
sails. Illustrated catalog 20c. A. J. Fish- 
er. 1002-M Etowah Ave.. Royal Oak. Mich. 

MINIATURE Steam locomotives, new 
catalog listing all builders' needs 25c. 
Little Engines. Wilmington. California. 

THOUSANDS Ship fittings, hundreds 
kits, catalog 10c. Polk's. 438 Seventh Ave.. 
New York. N. Y. 
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MODELS— Practical models put over 
your ideas. We develoo models from the 
crude to perfect worlciiuc devices. Your 
idea miKbt have larn commercial value. 
Services eonfldentlal. Bank references. 
-Reidstered uraduate eneineers at your 
service. Send 25c for our 68 page booklet 
"Mind vs. Matter." Rex Engineering Co.. 
Cincinnati. Ohio. Dept. B. 

MONEYHAKINO Ideas— Latest books— 
Bargain cataloR free. Popular M e c h a n ics. 
633 St. Clair. ChlcaOT. 

. Ham CBAFT8MEN 

SQUAREKNOTTERS! Make belts, hand- 
bags, etc. Quality cord samples with cat- 
alog, free. Beginners book, catalog and 
samples 10c. Special! Regular $1 book 
with 50c beginners outfit, all for $1. P. C. 
•Herwlg Co.. Dept. J-28. 121 Sands St., 
Brooklyn. N, Y. 

1000 TELUHOW Plans. Explained, sim- 
ple, useful, interesting. Homecrafters of 
all ages. Classified illustrated list 10c. 
Charles King. E. Kingston. N. H. 

LEATHER Craftsmen: Postcard brings 
catalogue showing approved leathercraft 
designs that we emtx^s on leather chosen 
by you. Resembles hand tooled leather. 
Leather Project Company, Box 901, De- 
troit. Mich. 

GET Free leathercraft instruction pam- 
phlets, mtoes at teathers. tools. oroJcets. 
■fake extra money. Beautiful gifts. Leath- 
er samples Sc. Wilder te Company. 1038 
Crosby. Dept. 7F, Chicago, niinois. 

PATTERNS: Lawn ornaments, silhou- 
ettes, plywood novelties. Decal transfers 
and other supples. New catalog illustrates 
500 artteles. Wo-Met Shop. Ashburn, Oa. 

183 THINOS You can easily make for 
fun or profit. 50c. Popular Mechanics 
Pre.ss. Room 040. 200 E. Ontario. Chicago. 

GREEK Temple, bird feeder, beauty. 
Basy. Plans M cents. EOtf, Flttalntn^, 

Penna. 

VENETIAN Blinds, supplies, machinery, 
wholesale catalog 10c. "Manufacturing 
Booklet" SI 00. "Roberta." Box 260, 
Gloversville. Npw York. 

LEATHERCRAFTSMEN: Send 10c for 
new handbook and catalogue of tools and 
supplies. E. A. Sweet Company. Inc.. 
Leathercraft Division, A-48, 148 State 
Street. Binghamton. N. Y. 

KNOCKDOWN Cedar chest, liunber. ve- 
neers. Illustrated catalog lOc Oilea Ken- 
dall Co.. Decatur. Ala. 

THE New Shebel Saw Filer produces 
saws that have no equal. Send for full in- 
formation. A. P. SbebeL 130 S. 2nd St.. 
MUwaukee. ^Ws. 

WOODWORKING Power tools — Make 
them yourself. Laihe. scroll saw. saw ta- 
ble, drill press, portable sander. bandsaw. 
motorized plane. Complete details only 
25c. Popular Mechanics Press. 200 I. On- 
tario Street. Chicago. 

RAZORS. BLADES. SHARPENING 

RAZOR Blades "Tissue Thin" (double- 
edge) 33-l/3'/e thinner, .004 stainless 
watcn spring steel honed to extreme accu- 
racy. For tough beards, feather touch 
shaving comfort guaranteed. Finest blade 
money can buy for double-edge razors. 100 
blades $2.00 postpaid. Direct Sales Distrib- 
utors. 869 Hopkinson Ave.. Dept. 1, Brook- 
lyn. jr. Y. 

CLEAR-VIEW For trimming mustaches. 
Change present safety razor easily. Plan. 
$1.00. Box 305. East MoUne. lU. 

WATCHES. OLD GOLD, JEWELKT, ETC. 

FINE Diamonds at out-o^-pa^vn prices — 
Liquidating unredeemed loan pledges and 
big cash buying power enable us to offer 
genuine diamonds, prices far less than 
cost. '/2 carat ladies diamond ring, 6 side 
diamonds $45.50; ^4 carat ladies blue white 
diamond ring, platinum mounting $69.50; 
1 carat ladies blue white diamond ring 
$98.50; 1 carat man s diamond ring $89.00. 
Hundreds more beautiful diamond offer- 
ings, unbelievably low prices. Shipped free 
for Inspection and appraisal to any bank 
or express agency. Send for free list, 
lakiyd 3. Butler, President. Prudential 
Lout Association, Pawnbrokers. 133-EB 
Worth Clark Street. Chicago. 



ELGIN, Waltham watches $3.50. Make 
big money. Free watch and lewelry cata- 
log. Pymouth Jewelry Ooodpany, 163-F 
Canal St.. New York. 



WATCHMAKERS' Materials, tools, lew- 
elry — bought, sold. Best prices for old gold, 
diamonds. Free catalog. Ben Segal Com- 
pany. Box 150. Chicago. 

WATCHES— Hamilton. Elgin. Waltham, 
Bulova as low as S2.75. Diamond rings at 
lowest prices. Postal brings free illustrat- 
ed catalog. Quaker City Jewelry Company, 
WboleBAle Jewelers. 801 Walnut St.. Phila- 
delphla. Penna. Dept. "8." 



WANTED! Gold, silver, platinum, dia- 
monds, mercury, etc. Sliip. Simon's Jew- 
elry. 353 Old Arcade. Cleveland. Ohio. 

OPALS — Collectors' parcels S5.00. Lapi- 
daries' parcels $5.00. Catalogue free, Nor- 
man Seward. Mplbourne. Australia. 

BULOVA. Gruen. Hamilton. Elgin. Wal- 
tham wrist and pocket watches for ladies 
and gents. Positively lowest wholesale 
prices. 1941 styles now available. Write 
for flree mmef mtiUnKwhtfanle este- 
logne. Norman Rosen. Wholesale Jewder. 
Dept. P.M.. 801 Sansom Street, Philadel- 
phia. Penna. 

GOLD $35 Ounce. Ship old gold teeth, 
crowns, jewelry, watches — receive cash by 
return mail. Satisfaction guaranteed. Free 
information. Dr. Weisberg's Odd Refin- 
ing Co.. UOO-Q Hennepin. MUmeaptdis. 
Minn. 

AGATES. Fossil woods, three pounds 
$1.25 postpaid. Jay Ransom. Aberdeen. 
Wash. 

HIGHEST Prices for old gold — ^Mall your 

teeth, watches, .lewelry. lOO""?- full cash 
value mailed day shipment received. Sat- 
isfaction guaranteed or articles cheerfully 
returned. Information free. Chioaao Gold 
Smelting Company. 300-P OhaiWPlatn 
Building. Chicago. 

FOR THE HOaOE 

NEW Sensational no leak toilet tank 
valve. Eliminates leaking toilet tanks. 
Easily installed. Saves water and assures 
perfect flushing. $2.00 complete, postpaid. 
Polder free. EOhar Manufactiunng Co., 
8a Olens Falls. N. Y. 

TOBACCO— SMOKERS SUPPLIES 

GOLDEN Leaf guaranteed, cigarette, 
pipe or chewing 5 lbs. $1.00. ten $1.75. Pay 
when received. Pipe, box cigars free. 
Reeves Tobacco Co.. Paducah, Ky. 

WANTED— MISCELLANEOUS 

CASH For used microscopes, drawing 
sets, binoculars, slide rules, watrlies, sci- 
entific and medical instruments, tools. 
Satisfaction guaranteed. Elman s, 105-MG, 
South Wells. Chicago. 

CASH For anything. Justice Jewelry 
Jobbers. 190 North Wells, Chicago. 

MECHANICAL Toys, old iron cars, wag- 
ons, and locomotives, pictures of steam- 
ships, street cars and all old catalogues. 

C. Whitlock. Bethany. Conn. 

HIGHEST Prices for used cameras bi- 
noculars, microscopes, drawing sets, tools, 
rifles, shot guns, any optical or scientific 
instrument. Satisfaction guaranteed, in- 
formation free. Gordon's. 162-M Madison. 
Chicago. 

MERCURY. Cash naid nromntlv. Quo- 
tatio'is free Wholesale Terminal. Nor- 
wood. Massachusetts. 

PKBSOWAt 

REMOVE Your own tattooes, start prof- 
itable business. Write Tattoo Supply 

House . 651 South State. Chicago. 

MEXICAN Legal matters. William 
Cocke, Reliable American Attorney, El 
Paso .Texas. 



MISCELLANEOUS 



CONTEST Bulletin. 22 big pages of con- 
t^hdpe^^lOfc ^m<Mr« l Contest Sendee. 



test t 
Dept. 



PSORIASIS Sufferers: Pixacol has 
brought results when everything else 
failed. Applied externally, dries quickly, 
convenient. Try reguar $1 bottle without 
investing a cent! Write: Plxaool, Box 3583, 
Cleveland. Ohio. 

SINUS Trouble. If a victim of sinus or 
catarrhal infection, write National Labora- 
tories. BenJ. Franklin Station, Washing- 

ton. D. C. 

WIN Prize money: Booklet — "Successful 
Contesting" shows how. 10c postpaid. 
Bulletin listing $100,000.00 prises included. 
World PuUliSing, 4516-B Cottage Orove, 
Chicago. 



LEARN To use sliderule for quick and 
accurate figuring. Mutipying. dividing in- 
stantly. Ten inch sliderule free. Lessons 
$1. Money back guaranteed. A. Strife, 29 
East 38. New York Cit y. 

INDISPENSABLE Waterproof cement. 
Make easily, cheap. Model building, an- 
tiques, anything. Sample, formula, in- 
structions $1.00. Research, Hammond 
Ave.. Elkhart. Indiana. 

MAIL Order business course shows you 
how to make money, snare or fulltime. 
Teaches professional mail order technicnie 
—not penny-catching sChemM. .Free de- 
tails. Nelson Company. BOO 
Dept. 408-G. Chicago. 

MONOGRAMMED Aloha sUk 
shirts. Ladies' $2.95, men's $3.48. 
costumes, curios, souvenirs. Hawaiian Art. 
Box 3593. Honolulu. Hawaii. . 

SUPERIOR Black India inks. Send for 
information. Meub. Expert PemoMl. IH4 
Loma Vista. Pasadena. Calif. 

START Profitable tattooing and rOMf- 
ing business. Free instrucUons. WrlM 
Tatuco. 681 South State, Chicago. 

FREE Leatherette picture folder, big 
mail 10c. Keystone, 12 Pitt, New York 
Citv. 

BIO Mail for you. Latest moneym^ng 
offers, opportunities, catalogs. manudnH. 
Name listed in directory lOe. Ideal Serv- 
ice. 117-M. Park Bldiw. PL . 

WEARINO Olaases? ICr hone treatment 
mav make them uxmeoessaiy. No drugs. 
Details free. Samide lOc. A. Jacciieon, 
Upsala. Minn. 

CORAL From south Mas. Beautiful 
specimen piece SSc. McMMhon, Box 39, 
Sherman Oaks. Calif. . 

SEND Quarter for enough plants to bring 

you $1.00 easily. Ladies can't resist. 
Scheetz. 98-M Branch. Sellersville. Penna. 

RECEIVE Gigantic mails, magazines, 
samples. Tour name in numerous mailing 
lists lOe. Howard. 300 Broadway. New 

York. . 

CONSTRUCTION Of BOUlder Dam- 
Where thousands visit weddy. book Uiat 
tells actual constructi«>, 88 subjects, doi- 
ens of pictures. A book you Will appre- 
ciate, free with each order Of our New 
Visible Ink Fountain Pen poetpald. Send 
dollar bill, name and address. Wllrite 
Pen. Box 44. Whitney, Nevada. . 

NEW Money making formulas book tells 
how to KO into business for yourself. BOM 
for free details. Popular MechantOS. 300 

E. Ontario. Chicago. ^ 

BEAUTIFUL American flags that you 
will be proud of. Double warp bunting, 
sewed stars and stripes, brass eyelets (no 
pole). 3x5 feet, $2.50. 4x6. $3.50. Post- 
paid. Western Specialty Company, Omaha, 

Nebraska, 

ESSAY Contest! Cash prizes! Write for 
particulars. Ornsteen, 1811 West Adams, 
Chicago. . 

LEARN Tempering tools, oopyriidit book- 
let postpaid $1. PVo. Box 334. BWeistown, 

Md 

STAMP Size, glossy, gummed photo 
stamps. Reproduced from your photo- 
graphs. 100— 69e. Guaranteed. Wud- 
woode. MP-8. Walllngfcrd. Oonnectient 

STANDARD Electric lamp tnseet killer. 
$2.00 UP. Literature free. Saver Bros.. 

San Leandro. Calif, 

FROG Raising! Book for $1.00, ROlK 
erts Frog Farm, Orange. Texas. 

COATS Of arms and crests., correctly 
painted In colors or black and white, from 

heraldic description or furnished copy. 
$10.00 and UP. Highest grade work. Her- 
aldic Studios. 1914P Oakdale Avenue. Chi- 

cwo- m- 

TATTOOING. Engraving outfits. Illus- 
trated list free. Percy Waters. Anniston. 

Ala, 

MEXICAN Jumping beans. The best 
curiosity in the world, Joaquin Hemandei, 
Exporter, Alamos, Sonora. Mexico. 

SENSATIONAL "Teloflash" golf SOOr* 
counter, adding machine. Only $1.00. 
Special gift. An excellent advertlung pre- 
mium, James chyna, 3821 South Hermi- 

tage. Chicago, 

WELDING And hundreds of money mak- 
ing and money saving ideas. 762 illustra- 
tions and 214 pages in 1940 Shop Notes 
50c, Popular Mechanics Press. Room C40. 

200 E. Ontario. Chicago. 
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Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 

Accredited by the Illinois Superintendent of Public Instruction. Rec- 
ognized by U. S. Otlice of Kducalion as an Institution of Higlier 
Leurning. f.S. approved as a Commercial Ground and Plying Scliool 
and Meclianics' Scliool. Accredited by and cooperating with tlie Vnited 
States Army Air Corps in giving fligiit and meclianical training. 
Open to liiKb scliool graduates. 

FOUR courses lead to B.S. degrees in Professional Piloting, Aviation 
Operations, Maintenance Engineering, Aeronautical Engineering. 

TWKNTV-TWO TKAINING PLANIiS are used in professional flight 
training which prepares graduates for airline tliglit operations. 
FACl'LTY of 82 specialists in various fields of aviation. 
15t)9 graduates. Enrollment limited to a total of 300 commercial 
aviation students. Capacity enrollment of 'lUO. 

100-acre airport, 2.5 buildings devoted to school purposes exclusively. 

Pormitories and dining hall at the College. 

Summer term July 7. Send postcard for new 64-page catalog. 

lith YFAR Registrar, Dept. PM-7 

l<iUI ILHn PARKS AIR COLLEGE. East St. Louis. III. 
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IVEW YORK 

ELECTRICAL 

SCHOOL 

FOR iVIEN 16 to 60 

The unique school — known the world over 
for its distinctive method of combining 
"Why & How" — theory with all electrical- 
trades practices. 

Free descriptive booklet 

NEW YORK ELECTRICAL SCHOOL 



44 Wesf 17th St. 



New York City 
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Tan SKINS, Make Up FURS 

Be a Taxidermist. Double your hunting fun. We teach 
you at Home. Mount Birds, Animals, Peb, IHtads 

and Ftsh. Save your huntinir trophie.'*; decorate home and 
den. MAKE MONEY. Mount anil Kromt- tan for others. 
Big sparetime profits. INVESTIGATE TODAY. 
KOCV nnnit with lOO game pictures. 48 paires. 
■••^^ Hunters, (ret yours! It a Now FrM. 

Send postal card TODAY-Th is Minute! state .vour AGE 



NORTHWESTERN SCHOOL OF TAXIDERMY; Dept. 337B, Omaha, Nebr. 



MECHANICAL DENTISTRY AT HOME ! 




T» maka Crowns. Plat*s, Bridacworit, ate. for Dontists. Easy 
practical wuv to leitrn mechanicar deiitiBtry nt home in upare time. 
FULL EQUIPMENT OF TOOLS AM) MATERIALS 
INCLUDED WITH COURSE. Low tuition. Easy termf. Writ* 
fur FREE BOOK uhoiit this niuney making profeaiiion that in not 
affect»d by machine age. 

McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
207 N. Broad St., Dopt. 770, PhlUdelphi*. Pa. 

MAKING 
DESIGNING 

Machinists Trade, Machine Draftiiis ami Design. Practical shop trnln- 
Ing in the worltl's Industrial center. Write today for full information. 

NATIONAL SCHOOL OF MECHANICAL TRADES 
Dept. 31 628 W. Lake St. Chicago, ill. 



TOOL & DIE 



AIRCRAFT 

WELDING ENGINEERING 



DEFENSE INDUSTRIES Offer Outstanding ^ 
Opportunities to properly trained Commer- ^ 
cial Welding Engineers (1 year). Welding ^ 
Technicians (.'> iiiontlis). Aircraft Welders 
and Arc Welding Operators (3 months). 
Learn By Doing. Earn Part Expen.se.s — 
Write for free 64-page illustrated lioolt — "Dawn 
Of A Giant Industry." Mention course desired. 
MBwaukee School of Engineering, PM-741, N. Broadway & E. Stile, Milwaukee, Wis. 
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RADIO 

NOT BY BOOKS 

buion i4chud. 

EQUIPMENX 

LEARNBYDOINC 





SERVICING -8 WEEKS 
0PERATING-5M0NTHS 



\ 



Prepare now for opportunities in a fascin- 
ating well paid field. You can get your 
training first, then pay for it in easy 
monthly payments after your training 
j J period is over. Then you have 12 months 

yUmm'^J to complete your payments on easy 
^jjSfS^f monthly plan. Fill in and mail coupon 
WBtk^^J^ below today for full details of this unusual 
H.C.LEWIS plan. 

REAL OPPORTUNITIES 
FOR THE RADIO TRAINED MAN 

Prepare for jobs a.s assembler, inspector and tester — Radio 
sales or service and installation work. Broadcasting station 
operator — Wireless operator, sound work, aircraft Radio, auto 
Radio, code, etc. Many opportunities in the vast Radio field. 

<«LEARN BY DOING" 

AT COYNE IN CHICAGO— YOU DON'T NEED 
ADVANCED EDUCATION OR EXPERIENCE 

We don't teach by book study. We train you on a great outlay 
of Radio, Television and Sound equipment- — on scores of 
modem Radio Receivers, actual Broadcasting eauipment. 
Television apparatus, Sound Reproduction equipment. Code 
and Telegraph equipment, etc. You don't need advanced 
education or previous exijerience. We give vou — RIGHT 
HERE IN THE COYNE SHOPS — the actual practice and 
experience you'll need in this great field. And because we cut 
out all useless theory and only give that which is necessary you 
get a practical training in a few weeks. Mail cou[>on for all 
facts about my school and training methods. 

EARN WHILE LEARNING 

If you need part-time work to help pay living expenses while at 
school, we will help you get it. After you graduate, life-time 
employment service will be available to you. Every Coyne 
graduate also receives a Life Membership, with free technical 
and business service and privilege of review at any time 
without additional tuition charge. 

GET MY BIG NEW BOOK 

I have prepared a brand new book called "Your Future in 
Radio". It tells all about my big Chicago shops and my plana 
to help you get ahead. Packed with facts and pictures of 
students at work in my shops. Mall coupon for this Big, 
New Book now! Coupon will also bring details on how I'll 
Finance Your Training . . . facts on how I help you "Eam- 
While-Leaming" . . . information on FREE EMPLOYMENT 
SERVICE FOR LIFE . . . and other plans to help you. ACT 
NOW TO MAKE SURE YOU GET MY GENEROUS 
OFFER. Sending for this interesting free book can be your 
first bl|i step to success. No obligation. No salesman will 
call. Mail the coupon today. 

H. C. LEWIS, PrMident 

RADIO DIV., COYNE ELECTRICAL SCHOOL 

SOD S. PAUUNA ST., Dept. B1-3H, CHICAGO, ILLINOIS 



H. C. Lewis, Pres., Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. B1-3H, Chicago, III. 
Dear Mr. I-ewis: Send me your Big Free Radio Book and all the 
facts . . . also full details of your "Pay after graduation' plan. 

Name 

Address 

<"il\ St;itc ... 
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but here is one worry you can avoid 



A misplaced ring may upset the ceremony 
for the moment, but you can at least drive 
away on your honeymoon with the same 
Peace of Mind about your car as you get 
from your insurance policy— if you have 
had your Texaco Dealer give your car a 
Marfak job. 

For Marfak is Texaco's 40-Point Chassis 
Lubrication Service, standardized in chart 
form for every make of car, and applied 
by a specially trained expert who works by 
chart— never by chance. 

Naturally, every point of your car is ser- 
viced, but the real superiority of a Marfak 
job is the famous Marfak Lubricant used 
at every vital friction point. 



Both cohesive and adhesive, Marfak 
sticks to metal and to itself. Heat, bumps 
or water won't melt, squeeze or wash out 
this super-tough lubricant from which the 
entire service takes its name. 

For real protection, let us Marfak your car 
next time it needs chassis lubrication. At 
Texaco and other good dealers everywhere. 

TUNE IN FRED ALLEN 

Texaco Dealers invite you to enjoy 
Fred Allen in the full-hour program of 
the TEXACO STAR THEATRE . . . with 
Kenny Baker, AlGoodman'sOrchestra 
and a great cast. Every Wednesday 
Night. Colum bia Network. 9:00 E.D.T.,8:00E.S.T., 
8:00 C.D.T., 7:00 C.S.T., 9:00 M.S.T., 8:00 P.S.T. 





TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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Tk^ SEARCH ^ 
SUBSTITUTES 



A/TR. AND MRS. AMERICA 
soon will be using many 
commonplace things made of 
"ersatz" materials — substi- 
tutes for certain metals, rub- 
ber, silk, cork and special 
woods that must be conserved 
to insure adequate supplies 
for national defense purposes. 

Governmental agencies and 
■ private research experts are 
in the midst of an intensive 
hunt for "ersatz," a hunt that 
already is yielding important 
results. The good news for 
the consumer is that in spite 
of the sweeping changes ahead 
he most likely will be as 
pleased with the substitute 
products as he was with those 
made from the materials re- 
placed. In some cases, he may 
not even be aware that 
changes have been made. 

From the field of plastics 
are coming substitutes from 
which hundreds of articles, 
formerly composed wholly or 
in part of aluminum, magne- 
sium, tin, chromium and zinc, 
can be made. Already it has 
been found possible to employ 
plastics as housings for vac- 
uum cleaners, household ma- 
chinery of all kinds and busi- 
ness machines. Fan blades, 




Above, reflectometer in GgjiexaLElexljiiJciboratory tests plastics 
which are in demand as substitutes for defense materials 

' «4 



Right, H. M. Richardson, plastics engi- 
neer,! studying articles that may be 
produced economically in plastic ma- 
tericas. Among the articles on desk 
are ran blades, hair-drier hoods, soap 
dispensers, vacuum-cleaner nozzles, 
business machines and a gunstock 
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Substitutions which Ford engineers find possible to make in interior of 
automobile to release materials vital to national defense 



camera cases, cosmetic cases and vanity 
cases, airplane parts, hair-drier hoods and 
instrument handles and cases are just a 
few of the more common articles in whose 
manufacture metals are being replaced by 
plastics. In the refrigerator industry, plas- 
tics can be substituted for large areas of 
thin-gauge aluminum and steel in making 
freezer doors, panel and drawer fronts, 
knobs and control panels. 

A trend to increasing use of plastics in 
the automobile is being encouraged heart- 
ily by the necessity for conserving mate- 



rials vital to defense. The ^ 
1941 models display in-CN 
strument panels, door 
-4iandles, control knobs 
and interior trim made of 
plastics, and E. I. du Pont 
C5d Nemours & Company 
-reports there are at least 
50 possible uses for plas- 
^tics in automobiles. Not 
far in the future may be^ 
N^the car with body panels 
made of plastics. Tht 
Ford Moto r Co mpany Is 
in the midst of a develop- ^ ^ 
ment pointed in that di- ^ 
rection. Prospects are 
good, too, that airplane 
fuselages and wings may 
be molded of plastics, thus 
releasing large supplies of 
aluminum and stainless 
steel for other purposes, 
A plastic finish for containers has been p. 
announced by the Reynolds Metals-Ces- 
poration as a substitute for aluminum foil 
on the outside of packages of tea, coffee 
and other products that are easily con- 
taminated. Oiled paper, glassine, lead foil 
and Cellophane also may be used instead 
of aluminum foil for many purposes. 

Synthetic resin enamels are being tested 
as substitutes for tin in coating certain 
types of cans. A committee of the National 
Academy of Sciences estimates that 12,000 
long tons of tin might be recovered an- 





Rubber blocks cushion path of army tanks, therefore Also essential to defense is rubber for making flota- 
rubber conservation is important. These tank blocks tion bags, shown In Goodyear factory, which protect 
are pictured in Goo dyear pjont ^^ ^ land planes forced down on water 
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nually from old tin cans. 

The housewife may find 
herself using old-fash- 
ioned cooking utensils, 
such as earthenware, 
enamel kitchenware and 
cast-iron pots and pans, 
because supplies of alu- 
minum to utensil makers 
may be curtailed for the 
present. A curb on the 
distribution of stainless 
steel utensils also may be 
expected. One result of 
this change in the "Amer- 
ican way" of living may 
be to increase the demand 
for flameproof glassware 
which is gaining favor 
rapidly. 

Research laboratories 
of all the automobile com- 
panies are feverishly 
hunting for substitutes as 
the defense requirements 
begin to outweigh com- 
mercial needs. Auto ra- 
diator grilles, made chief- 
ly of zinc, may disappear 
entirely — and the average 
owner may welcome this 
changes because to lum 

Below, W estinghouse <S^orl(er 
winding tr ansform er in which 
new type steel core reduces 
amount of coppef )^ice required 




Above, bullet-seal fuel tanks for military aircraft being inspected 
Below, points in Ford engine at which substitutions con be made 



CAST IRON BREATHER 
AND GASOLINE 
PUMP UNIT 



CAST IRON INSTEAD 
OF ALUMINUM 



CAST IRON VAIVE 
'CHAMBER COVER 



STEEL PISTONS IN. 
STEAD OF ALUMINUM 



CHROME-MOLYBDENUM 
STEEL GEARS INSTEAD 
OF NICKEL STEEL 





CAST IRON INSTEAD 
Of ALUMINUM DIS- 
TRIBUTOR BODY 



that grille is only something that he finds 
dented after parking. The grilles call for " 
about 76,000 tons of zinc each year and 
zinc happens to be an important ingredient 
in manufacturing brass, from which shell 
cases ranging in size from rifle, to gigantic 
coast-defense gun are made. 

Typical of the automobile industry's ef- 
forts is the work of the Ford company,, 
whose research men have found ways to 
effect an 80 percent saving in the amount 
of nickel the company uses, a 50 percent 
saving of aluminum and a 50 percent sav- 

(Continued to page 186) 
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Motorboat With Clipper Hull 
Has Plastic Glass Windows 




Notice how the plastic glass windows bend to accommodate 
themselves to curves of the cabin. Boat rides high on the water 



tional construction. The flexible 
windows slide in curved runners 
following the curves of the cabin, 
to which they adapt themselves. 
The boat skims over the water at 
high speed with little spray, its 
"flying stern" riding high to per- 

J't level planing, 
f ?3 

/Machine Gun* Fires Bulbs 
For Sequence Pictures 

Fast action sequences of night 
and indoor sports may be cap- 
tured by a "machine gun" flash 
camera developed C harles 
Gatschet, ne ws photo grapher of 
theHTesT VIoines Register an d Trib- 
une. Two years ago the newspaper 
'.-began laking sequence pictures of 
football players by daylight, but 
the camera couldn't be moved in- 
doors for basketball or bowling 
shots. Now Gatschet has succeed- 
ed in arranging an automatic relay 
of synchronized flashes, timed to 
take pictures at a rate of ten per 
second at distances up to 90 feet. 
In place of the 12-inch lens, a 3%- 
inch Zeiss Tessar 3.5 lens was in- 
stalled, and a battery of six flash 
bulb reflectors was mounted on a 
tripod with' the camera. An auto- 
matic relay was added, to- switch 
from one bulb to the next; when 
the flash contact breaks open, a 
cam on the shutter shaft revolves, 
making contact with the switch 
which throws it to the next bulb. 
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Plastic materials and aeronauti- 



cal design are combined in a speed 
<^ cruiser built to sell for around 
^ $1,000 and to operate at less than 
^ three cents a mile. Extreme light 
weight is achieved'-'By'^he use of 
plastic-bonded plyw ood and win- 
N ^ows of Pl ^iglas, the plastic used 
tor enclosing cockpits of military 
planes. This ^aves half the weight 
of plate gla^s. The ship's huU is 
patterned after that of the Boeing 
"Clippers."/ Large sheets of ply- 
wood are /lased on the "stressed 
skin" principle, making a single 
unit of thfe planking, ribs, keel and 
deck house, requiring only one- 
fifth as nany seams as conven- 




Synchronizer fires a sequence of bulbs with high luminous peak 
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S. Army^s 28^Ton Tank Packs a "75^^ Gun 



Beginning to roll off 
assembly lines in large 
numbers, the army's new- 
est 28-ton medium tank is 
acclaimed the most pow- 
erful armed fighter of its 
size and type. It carries a 
75-millimeter field gun, a 
37-mm. anti-tank and 
anti-aircraft gun mount- 
ed in a power driven tur- 
ret, as well as several 
machine guns. In tests 
the speedy "fortress" 
lumbered through sandy 
fields at 25 miles an hour, 
firing its cannons with 
remarkable accuracy. 

Fire Bomb Put Out 
With Extinguisher 
Shot From Gun 

Girls in London have 
formed a fire brigade to 
help extinguish incendi- 
ary bombs dropped by air 
raiders. They use special 
guns to discharge a com- 
pound which smothers 
.the blaze quickly. Mem- 
bers of the corps wear tin 
hats fitted with "visors." 






Helmeted fire' 
JULY, 



wo views of the army's newest 28-ton mechanical monster going through 
paces before a group of U. S. officials and British ^^pre^ntativg^ 

$^$2,500,000,000 Paid for Smoke 

People of the United States pay $2,500,- 
000,000 annually for smoke, according to 
investigators who reported their findings 
to the Ame r ican Gas Associatio n. Loss in 
■^s^fucl alont?, due to the incomplete combus- 
tion which causes smoke, amounts to $200,- 
j 000,000 they said. The remainder is spent 
kin extra cleaning of buildings, laundering 
(or dry cleaning of apparel and house fur- 
nishings, and replacing things which have 

ise of smoke. 
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lassie making two-gun attack on bombT^a shortened life beC£ 
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Model Assembly Line Shows Cars in Making 




How automobiles are 
made is revealed by a 
working scale model 
which is a feature of the 
Plymouth Motor Fair now 
totlring the United States. 
The model shows assem- 
bly-line work which re- 
sults in the apparent pro- 
duction of cars inches 
long. Eight mammoth 
trailers house the Plym- 
outh exposition. In one of 
them is a complete movie 
projection booth for 
three-dimensional pic- 
tures in technicolor. 
Others transport the "big 
tops" and «anvas crews, a 
"talking Plymouth" and 
other paraphernalia. The 
traveling show also in- 
cludes a power house on 
wheels which generates 
all the electricity for the 
exhibits. Generators cou- 
pled direct to the crank- 
shafts of two Chrysler 
Diesel engines supply 
current for numerous 
electrical displays in the 
two big circus tents and"^ 
three huge searchlights. ^ 



Left, two views 
factory. Center, cl 
assembly line. Beic 
Motor Fair on the highway 



of model 
closeup of ^ 
lelow, the ^ 
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Engineers Plan Roads on Scale Model of City 




Every building in this miniature city is an exact reproduction of an actual building in downtown Los Angeles 



fornia metropolis with every building and 
street shown in faithful detail. It is being 
built on a scale of 50 feet to the inch, and 
will cost $100,000. City engineers expect 
to use it in planning future streets. 



From probably the largest city in the 
world in area, Los An geles is being re- 
duced to one of ^[HeTargest scale models. 
The miniature city, 24 feet square, repro- 
duces the downtown section of the Cali- 

Keyless Lock for Auto Door Cannot Be Forced Open 

Installed in the car door on the driver's 
side, a special combination lock may be 
set either to open when a dial is turned to 
the proper numbers, or to unlatch in the 
ordinary way. When the combination is 
set and the other doors are locked from 
the inside, it is impossible for thieves to 
enter the car by forcing the lock. No key is 
used, the driver merely turning the dial to 
the three numbers making up the combi- 
nation to unlock the door. 



CNames and addresses listed in the index, 
page 4-A, show where to buy mcinufac- 
tured products described in this magazine. 
Say you saw it in Popular Mechanics. 
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Keyless car-door lock is opened by combination and 
cannot bfe forced open by thieves trying to enter 
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MAN-O'-WAR 

{.SWINGS 





OW can an airplane fly slower at 200 
miles per hour than another airplane 
flying at the same speed? 

That's ridiculous, of course, yet your 
eyes are apt to tell you it's so, the first time 
you see the gigantic B-19 "hemisphere de- 
fender" in the air. This tremendous war- 
plane is so big that when you watch it you 
get the illusion of slow speed, even though 
a smaller aix-plane nearby seems to have 
to hurry to keep up with it. 




one of the flying battleship's 2,000-horse- 
Spower engines being installed. The four engines 
^develop 8,000 horsepower for takeoff, the turbine 
capacity of a medium-sized ocean liner 
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Think of an airplane so large that its 
wing span is greater than the height of a 
17-story building— that's the B-19. You 
could park a full-sized passenger transport 
under each wing, with a light bomber un- 
der each wing of each transport. You could 
hide a couple of light sport planes under 
the elevators. Mechanics can walk upright 
inside the wing. A railroad tank car of 
gasoline is needed to fill its fuel tanks. Its 
landing wheels, weighing more than a ton 

POPULAR MECHANICS 




each, have to be handled with 
a crane. 

No human pilot has the 
strength to work the vast con- 
trol surfaces. The rudder 
alone has 237 square feet of 
movable surface. The land- 
ing flaps have an area large 
enough for a transport wing. 
The pilot could no more push 
such surfaces around with the 
strength of his arms and legs 
than a mosquito could push a 
barn door open against a hur- 
ricane, so a power steering 
system is used. The pilot's 
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^irplane. asked the Douglas 
Aircraft Company to swear a staff 
of its employes to secrecy, hang a 
curtain across one end of its fac- 
tory, and build an aerial battle- 
ship. What was desired was no 
experimental airplane but a tre- 
mendous bomber, practical and 
omplete and able to take care of 
iWlf while conducting its long- 
ratjge missions. 

ce then four acres of draw- 
ave been made, and 500 en- 
and mechanics have spent 
more than 2,000,000 hours in re- 
search and construction. The wing 
of the plane that they built is a 
tenth of aVi acre in size and has a 
spread of 212 feet. The plane has 
a gross weight of 160,000 pounds, 
including a total load capacity of 
28 tons. Its fnji r main eng inpg de- 
velop 8,000 horsepower for take- 
off, the turbine capacity of a 
medium-sized ocean liner. With 
reduced load the airplane can 
maintain altitude on any two en- 
gines. It could fly one-third of the 
way around the world nonstop. 

The plane carries a flight crew 
of 10 men, exclusive of gunners. 
Defensively the plane has no blind 
spots, every approach being 
guarded by machine-gun nests 
and small cannon. 

Huge and complicated as the 
B-19 is, its heart consists of noth- 

Below, adjusting brakes while one man 
phones readings to the cockpit 



Above, models used in practicing assembly of 
the bomber's sections 

conventional wheel and rudder con- 
trols are attached to small control 
tabs on the respective main control 
surfaces and the action of each tab 
starts the big control surface moving, 

after which hydraulic pressure takes 
up the work. 

The ailerons are so long that each 
is built in two sections to prevent 
binding, because the wing has an up- 
and-down tip deflection of 12 feet un- 
der some flight conditions. 

Five years ago the Army Air Corps 
decided that it wanted to test a super- 
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This view of the B-19 inside the factory gives you an idea of its size. The wing span is greater than 
the height of a 17-story building and the wing surface is one-tenth of an acre in area 



ing more than one small 12-volt storage 
battery. This battery fui-nishes the current 
to start the two auxiliary engines that in 
turn supply the current for starting the 

great flight engines. The two auxiliaries 
are mounted inside the fuselage and devel- 
op enough current to light a large depart- 
ment store. Hydraulic power taken from 
one of the main engines makes the airplane 
largely independent of 
ground facilities. The 
plane can operate its own 
hoists for changing the 
16-foot diameter propel- 
lers, for lowering the main 
engines to the ground and 
raising them, and for lift- 
ing supplies on board. 

The retractable tricycle 
landing gear weighs more 
than a small scout-bomb- 
er. Each main tire, eight 
feet high, is of 24-ply 
construction and contains 
150 miles of rayon cord 
cind three miles of steel 
wire. The steel in the two 

Right, how the air monster's 
sleek fuselage Is kept dusted 



main legs and the nose strut weighs two 
tons. 

Such a monster airplane requires many 
things not needed on smaller craft. On the 
B-19 the engineers installed a fire alarm 
system, a 24-station telephone system, and 

a loud speaker warning system. Steam 
boilers that are heated by the exhaust 
(Continued to page 191) 
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Bathroom Light Has Outlet 

l^orJPlugging In Shaver 



^^and trailer l^tve 
Quiggle, of Monrovia 




Arrow indicates shaver plugged into side of fixture 

Offering special convenience for shaving, 
a new bathroom light fixture contains a 
plug-in socket for the electric shaver or 
other appliance. The top portion of the 
globe diffuses the light, while a good light 

f thrown downward to the face. 
3-]/ 

Midget Truck and Trailer Speed 
Hauling of Nursery Plants 

Replacing the slow-moving wheelbar- 
row for hauling plants and material on 
nurseries and ranches, an undersized truck 




been built by..J William 
using various^ 

automoBiTe parts. Three horsepower from 
a one-cylinder air-cooled gasoline engine 
is enough to drive the vehicle at a top 
speed of 16 miles per hour. With two small 
auto transmissions the tractor, or truck, 
has nine forward and three reverse speeds, 
and a double belt dive, controlled by a 
clutch, connects the engine with the drive 
shaft below. The differential, front axle, 
brake assembly and steering gear were all 
taken from old cars. Riding on six steel 
wheelbarrow wheels equipped with 4-by- 
16 tires, the tractor has a wheelbase of 39 
inches and a tread of 25 inches. The trail- 
er, with a bed bottom made of '/iij-inch 
plate steel two feet wide and seven feet 
long, has removable sideboards so bulky 
loads may be accommodated. 

**Cluster** Aerial Bomb Spreads 
Damage Over Wide Area 

More effective and widespread damage 
by air raiders is believed possible with a 




Driver straddles tractor seat while towing trailer 



Small bombs clustered about big one multiply damage 



new kind of "cluster" aerial bomb invent- 
ed by Jacob Baker, of Clevel and, Q., wh o 
has sent amodel and blueprints jot his mis- 
sile to authorities in Washington. It con- 
sists of a large bomb with six smaller 
ones clustered about it in such a way that 
they may be released from the "mother" 
bomb at any predetermined height. 
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Clipper OutpuUs Tug in Power Test on SurMce 




Above, the tug pulls back as the 
Clipper tests its four engines. 
Below, the first trial flight 

Just before the new 
Boeing Clipper took off 
for its first flight recent- 
ly, it engaged in a tug of 
war on the waters of 
Puget Sound with a tug- 
boat. The Clipper won. 
With the tug's engine in 
reverse, the four 1,600- 
horsepowcr engines of 
the transoceanic flying boat easily pulled it 
forward. The purpose of the maneuver 
was to keep the Clipper from taking off 
while its motors were turned on for a full 




power test. On the actual takeoff the big 
ship lifted itself from the water after a 
1.000-foot run. This was the first of six new 
Clippers built for Pan American Airways. 



Power Bicycle Has Auto Seat and Clutch -Brake Pedal 




Better driving comfort is claimed for a 
power bicycle that embodies some featui'es 
of the automobile. The driver sits in an 
air-cushioned chair-type seat, with his 
feet on the floor ready to use the combina- 
tion brake and clutch pedal, and he steers 
it like a bicycle. Extra-large tires help 
make riding easy. Made of electrically 
welded tubing such as is used in the con- 
struction of airplanes, the vehicle weighs 
125 pounds. A IVa -horsepower engine 
drives it at a top speed of 35 miles an hour. 

Motor-driven bicycle has auto seat and combi" 
nation clutch and brake pedal in the floor 
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Below, drawing of tunnel with arrows indi- 
cating counter-clockwise course of airstream 
and with airplane model suspended in front 
of jet. This view would be from above the 
completed tunnel 

Courtesy U. S. Army Ah Corps 
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left, drawing shows how 
engineer in sealed, air-con- 
ditioned control room will 
test model plane, shown in 
inverted position, while as- 
sistant at right will watch 
instruments which automati- 
cally record pressures, veloc- 
ities and temperatures. Hur- 
ricane-like wind will pass 
from jet at left over the 
model and into the return 
throat at right 



I 
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Automatic Steam Plant For Trucks or Buses 




left, steam-power mech- 
anism mounted in sta- 
tionary frame for a test 



Below, sketches of the 
steam generating system 
(top) and of proposed lo- 
cation of plant in bus. 
Bottom, left, looking 
down on bus and, right, 
side view 



Combining steam pow- 
der with an automatic 
jcontrol system, a new 
^Vnethod of propelling 
^trucks and buses has 
^ ^been developed. It in- 
^^ eludes a high-pressure 
* steam generator produc- 
ing up to 2,800 pounds of 
^team per hour at a pres- 
'^.Jsure of 1,000 pounds per 
square inch. Electric ig- 
^ nition provides instanta- 
neous starting. The in- 
ventor claims that steam 
pressure of 900 pounds 
per square inch can be 
generated in about two 
) '-^minutes after the burner 
starts. The flow of oil to 
the burner and the flow 
of water to the generator 
are proportioned auto- 
matically in accordance 
with steam temperature and pressure con- 
ditions. At a certain temperature, or a 
certain pressure, the control system cuts 
off the burner. Heavy fuel oil, costing from 
two to four cents per gallon, may be used. 
The inventor's plans call for use of a final 
direct drive, with the engine mounted over 
the rear axle. No clutch, transmission or 
universal joints are contemplated between 
the steam engine and the point where the 
steam is used. The automatic controls are 
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said to make the system explosionproof. 
The inventor proposes to use a four-cyl- 
inder engine in conjunction with other 
mechanism, aU of which would have only 
10 percent as many moving parts as the 
ordinary gasoline or Diesel engine used in 
trucks and buses. 



CAutomobiles, trucks and buses regis- 
tered in the United States in 1940 reached 
a record total of 31,468,887. 

POPULAR MECHANICS. 






tcippmg an alsctric furaaea h*at, one point in 
process of producing th« "sinews of war," at th« ' 

Chicago works of Carnegie-Illinois Steyl Corporatiop 



Below, 60-foot steel sphere in which rnodel a 
are tested at Langley Field, Va. The sphere contains a 
[id tynn^J (^2 feet in diarneter and about 30 feet long 



TiouZ .s Julian P. Legge% 

rpiones A pOUNDlNG across the desert 
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an 

army on wheels attacks and cap- 
tures one objective after another, then 
moves quickly in pursuit of the enemy. 
The world watches and marvels, not so 
much at the stamina of fighting men as 
at the ruggedness of fighting machines. 

Tanks, scout cars, truck transports 
and mobile artillery surge on day after 
day with hardly a pause for repairs — 
proof of the progress that has been 
made in developing new, and improv- 
ing the old, "sinews of war" since 1918. 

Back of the improved performance 
of the fighting machine is the untiring 
research man, bending and twisting a 
piece of steel, studying how to make 
it harder or corrosionproof or lighter 
without reducing strength. For steel 
may well be regarded as the principal 
sinew of war; upon the development of 
new foi-ms of it or improvement of old 
may depend not only the lives of sol- 
diers but also the fate of a nation. 

Stainless steel leads the parade of 
developments, not because it was un- 
known at the time of the World War 
but because it was so new then that 
no attempt was made to utilize it. In 




Despite the toughness builf into modern steel 
armor plate, this is the kind of damage a mod- 
ern projectile, of the size shown, can do. This 
is result of test at Aberdeen, Md. 



fait. 



fatt, the first big commercial order for 
stainless steel in the United States was 
not placed until 1924 when E. I. du 
Pont de Nemours and company, pur- 
chased $400,000 worth of it as the basic 
material for nitric-acid towers. In 
contrast to many things developed for 
peacetime uses and snatched up by the 
war- makers, stainless steel resulted 
from an English chemist's search for a 
gun barrel lining that would resist 
erosion and fouling. He prepared a 
series of steels with a chromium con- 
tent varying from six to 15 p>er cent. 
By accident he noticed that the speci- 
mens resisted etching reagents em- 
ployed in his studies. Unable to market 
his new form of steel as gun barrel 
linings, he hit up>on the idea of using 
it for making cutlery and thus began 
a new industry. 

But a corrosionproof metal like 
stainless steel could not be confined to 
cutlery. The aviation industry has 
found it useful in dozens of applica- 
tions, such as fire walls between en- 
gine and pilot's compartment, elevator 
frames, ailerons, fuel tanks, tail booms, 
rudder frames and even entire wings. 
Fighting and bombing planes include 
much stainless steel; not far in the fu- 
ture maybe all-stainless-steel aircraft. 




And here is the Icind of gun, a buge coost defense weapon, 
that can sinit a battleship with a direct hit. Generally a 
16-inch shell can penetrate armor 16 inches thick 




Above, view of blooming mill from rollers' pulpit. 
Below, slabs being rolled to reheating furnace. The 
roils are electrically operated from booth at left 




Conducting test on small strip of steel shown sus- 
pended in machine (extreme right in picture). This, as 
well as many other tests, helps make steel better 



Floming, rumbling and smoking, this electric furnace 
is one of the many making the tons of stainless and 
other alloy steels necessary to national defense 



Back in 1931 the Edward G. Budd Manufacturing company built an 
experimental plane of that metal, except for wing and tail coverings. 
It was flown by many pilots, twice crossing the Alps, fully loaded, 
at 16,000 feet. When it was dismantled a short time ago, its structure 
was found free from signs of wear, deterioration and corrosion. The 
metal already is being used both for wing frames and a large portion 
of the wing covering in one type of U. S. Anny Air Corps plane. 

Stainless steel made for airplane manufacturers by the United 
States Steel subsidiaries is produced in electric furnaces. Of the 
many varieties used, one called "18 and 8" because it contains 18 per 
cent chromium and eight per cent nickel, is turned out mostly in 



Left, "cinder snappers" of open hearth 
ready to plunge rod through tapping 
hole to release molten steel; this op- 
eration is called tapping a heat 






Here steel is being poured In a white-hot stream Into 
an ingot mold by operator at right while man at left 
takes a sample for one of the many tests necessary 

sheets and strips. A typical sheet is 36 
inches wide and 20/1000 of an inch thick. 
The final product, a shining band 3,000 feet 
long, has been rolled from an original slab 
length of 18 feet without a change in width. 
At one point in the production process, it 
has been heated carefully for about 10 
hours to a temperature over 2,300 degrees 
Fahrenheit. Another stage is the rolling of 
the slab from a length of 18 feet to one of 
465 feet in an 80-inch continuous hot strip 
mill. The utmost care is exercised here by 
the operators, since all factors must be 



In this natural-color photo, metallurgical observer is 
gauging the heat of a stainless steel slab with an op- 
tical pyrometer. Its color is indication of temperature 

controlled with precision. Because of the 
size and complexity of the job, workers 
communicate by telephone, whistles and a 
variety of colored signal lights to coordi- 
nate their efforts. 

Some other aircraft uses for stainless 
steel include ammunition boxes, feed and 
ejection chutes, bomb chutes, bomb racks, 
cartridge cases on machine guns cind flare 
chutes. 

A second development since the World 
War is the considerable expansion in the 
family of alloy steels. Whei*eas only a com- 



Another Kodachrome picture, 
showing white-hot liquid iron 
pouring into ladle at left. This 
view is of a blast furnace 




Another step in proceu of pro- 
ducing metal for war — or peace. 
Here we see workmen at the 
Cornegie-lllinob Steel Corpora- 
tion plant removing the slag 
from an electric furnace heat. 
Thus is the steel freed of im- 
puritiot in the or* 




parative few were known and widely used in 1914, today 
there are scores, each made by a precise formula to meet 
a specific requirement. The Society of Automotive Engi- 
neers has adopted a list of more than 100 alloy steels for 
use in making various parts of automobiles. Many of 
these have been adapted to the war machines. Tanks must 
have gears which will deform elastically under the terrific 
strain suddenly imposed on the driving mechanism, but 
those gears must not break and thereby delay a campaign 
such as the British have been waging in Africa. The Cater- 
pillar Tractor company, after exhaustive search, hit upon 
a special aUoy steel from which gears could be made that 
would stand up under such machine-wracking conditions 
as stvmip pulling on the farm. This alloy, first used many 
years ago, has gone into thousands of tractors, including 
many purchased by the United States Army, and similar 



Below, workman in mask and protective clothing 
is shown performing onother steel-mill operation 
known technically as "scarfing" 



Below, from the new and improved metals of 
today are produced the war tanks which travel 
far and fast with a minimum of servicing 



/ 







alloys c 



/57 , ' 

are employed in war tanks, 
enabling those fighting machines to 
plunge across ditches, batter down 
trees and fences and even fortifica- 
tions, buck heavy sand and speed 
along highways at speeds undreauned 
of 25 years ago. 

Other alloys are found in the en- 
gine of these tanks, as well as in the 
protective armor in which they are 
encased. Chromium, which makes 
for hardness in steel, is one of the 
magic words when the conversation 
gets arovmd to alloy steels suitable 
for war machines and weapons. Some 
chromium is used in steels in com- 
bination with other alloys for armor- 
piercing projectiles. One of the U. S. 
Army's 16-inch guns can hiu-l big 
projectiles accurately at a target 30 
miles out at sea. The largest shell in 
U. S. artillery, it is fired by coast de- 
fense guns. This 16- inch projectile 
can penetrate 16 inches of steel be- 
fore its mighty charge sends pieces 
of its heavy steel body with such 
force in all directions that one direct 
hit can cause damage sufficient to 
sink any existing battleship. 

Similarly, alloy steel with desir- 



Above, charging molten iron from blast furnaces into an open- 
hearth furnace for refinement into steel. Improvements in pro- 
duction methods have resulted in stronger "sinews of war" 

Below, molten steel from open-hearth furnace being poured 

into molds at Gary works of Carnegie-Illinois Steel 
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Small Endogas generator in Westinghoute laboratory. 
Note flame shooting from its "mouth." Endogat •> 
used in heat-treating parts made of steel 

Below, still glowing after being stripped of their 
molds, these hot ingots ore on way to the soaking 
pits. This is a natural-color photograph 



able hardness qualities is employed 
in the armor plate protecting a war- 
ship at which the coast defense gun 
may be firing. And throughout the 
battleship, in engines, fire tower, 
driving gear, gun controls and 
scores of other places, the alloys are 
doing a job. 

In the giant bombing plane and 
the midget fighter, the alloy steels 
play an important part. In the en- 
gine their great strength has con- 
tributed to a sharp reduction in 
weight. Whereas the original 
Wright plane engine weighed 21 
pounds per horsepower, today's ra- 
dial air-cooled engines weigh as lit- 
tle as one pound per horsepower, 
and are much sturdier, more pow- 
erful and efficient. AUoy steel re- 
quirements for the AmericEin avia- 
tion industry as a whole range from 
about one-fifth of a ton for a small 
private plane to six and one-half 
tons or more for a large transport. 
These estimates do not include 
stainless steel or steel wire, bolts, 
nuts and screws. 
Molybdenum, a white metal of 
^ which the United States has an ade- 
quate supply, is becoming more and 
more important in the alloy steel 
field as supplies of other metals 
employed in similar manner are 
threatened by war blockades. As 

(Continued to page 176) 




Quick Test Shows Student's Fitness for Flying 



To foretell a student's probable 
flying ability, an "aviation apti- 
tude tester" is used by the U. S. 
Navy. With it the prospective 
pilot's ability to do two things at 
once, his general reaction time, 
color blindness, angle of visio 
fatigue, and other characteristi 
are tested accurately in three 
minutes. The device, invented by 
Lieutenant rrirrirnan(i pr Hp n ry W 
WicJ<c.s. U.Sl^.R., .st^ ionpH at the 
Nav al Reserve Base at Flovd Ben-i 
nett Field, i-equires the subject to 
keep— bcrtinr^nds busy. As six 
lights mounted on the panel flash 
on individually in red or green, 
the student is required to press 
the correct black buttons with his 
left hand to put them out. With 
his right hand he must keep the 
pointer in the center of the dial at 
his right whenever it moves off. 
The mechanism is set to operate mechan- 
ically in advance, and two clocks record 
the subject's speqd pt reaction. The in- 




irs register student's dexterity^^ 

and green lights and keeps needle in center of the dial 



speec 



strument is said to be useful also in testing 
bus drivers, motormen, railroad engineers, 
and machine workers. 



Electrm Belt Sander puts Inner Edges of Sawed-Out Scroll 




Note how sand belt is pressed together by idler 
wheel so it will operate on inside edge, of scroU 



Painstaking handwork with the coping 
saw may be saved with an adjustable belt 
Sander that has many applications in carv- 
ing, shaping, sanding and polishing wood, 
plastic and metal. Simple and curved 
edges roughed out are quickly finished 
with this "Bandsander." To sand the in- 
side edge of a circle or opening which has 
been drilled or cut out, the belt is removed 
from the upper pulley, threaded through 
the hole in the work and replaced on the 
pulley. Then the two portions of the belt 
are brought closely together by means of 
two idler wheels above and below the work 
table. The table tilts to a 45-degree angle, 
permitting a wide range of beveling on 
curved or straight edges, or the chamfering 
of comers. The tool will carve plastic cos- 
tume jewelry, prepare it for buffing with 
a fine grit band, then finish it with a plain 
cloth band and buffing compound. De- 
signed to operate on motors of one-sixth 
to one-fourth horsepower at 1,750 revolu- 
tions per minute, it may be run faster or 
slower by means of step-pulleys. Narrow 
bands may be used for intricate patterns. 
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Odd -Shaped Boats Rescue British Engineers 




Odd-shaped motorboats 
are kept in readiness for 
rescue work by the Brit- 
i5h_armxaiJis-eftgTrreering 
schoo]^_ba§£d_in--Northem 
Ir"eTandr_Djaring the 
course of training it is not 
unusual for men to fall 
into the water. The boats 
are ruggedly built to 
pound speedily through 
the heaviest seas when 
accidents occur. 



One of the low, flat-top 
boats used by British to 
rescue men from the sea 



dget^Range' Trains Riflemen 




Expert marksmen are 
^;|.^l3©ing turned out rapidly 
^ for Uncle Sam with the 
aid of a compact and self- 
contained "rifle range" 
invented by Corporal 
Pg ^nl H FiHplTp a n n f the 
Marine_XIorps. It is de- 
signed to teach soldiers 
to fire accurately in one- 
tenth the normal time re- 
quired for training. . 



In Tenththe Usual Time 



Portable "shooting gal- 
lery" said to speed train- 
ing of marksmen for army 

rr 9 - . 




Mechanical * Tester Mother" Feeds Six Puppies Orphaned at Birth 



Thanks to the ingenuity 
of their owner, six week- 
old springer spaniel pup- 
pies, made orphans at 
birth by the death of their 
mother, are alive and 
thriving. To feed them all 
at one time every three 
hours, a mechanical "fos- 
ter mother" was fashioned 
by mounting six nursing 
bottles upside-down on a 
board and an inner tube. 
Mealtime finds the pups 
helping themselves. 
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S» Army Trains Tanzer' Force at Ft^ Knox 





piorgd Fo rce Scho o l^ at Fort 
ne of Its kind, men are 



KnoXi_flnly t 

rained to man and maintain tanks, 
trucks and other mobile units. Left, tank 
corps "rookies" engage in gunnery prac- 
tice; above, aiming a machine gun at an 
electric target as miniature tank crosses it 
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GUARDING OUR 




Above, tower from which 
observers watch part of 
big petroleum refinery 



Left, sentry at post on 
roof of Douglas factory 
watches field activities 



A MERICA paid a toll of hundreds of 
lives and millions of dollars in de- 
stroyed property to saboteurs during the 
first world war and today Uncle Sam is 
resolved that history will not repeat itself. 

Our most vital defense industries are al- 
ready safeguarded against foreign spies 
and agents, and similar precautions are 
being taken by other industries also im- 
portant in defense. Munitions plants and 
aircraft factories, especially, are on guard 
inside and out. 

Armed sentries are on patrol 24 hours a 
day and others keep watch from observa- 
tion towers. Many ingenious ways of 
guarding against subversive agents have 
been perfected, but a large number of these 
are kept secret to prevent spies and would- 
be saboteurs from knowing what to expect. 
One protection being widely adopted is 
the use of infrared fences that consist of 



invisible strands of infrared light. Such a 
fence automatically turns in an alarm 
when one of its strands of "black light," 
which is invisible to the human eye, is 
broken by an intruder. Presence of the 
fence is impossible to detect when both the 
source and receiver are properly hidden. 

One recent improvement to the infrared 
fence is the use of beam splitters, each of 
which absorbs a small percentage of the 
ray, along the line of the beam when the 
beam is being thrown for a long distance 
out of doors, as along the side of an air- 
port. If an intruder walks across the beam, 
only the beam splitters between the in- 
truder and the electric-eye receiver are af- 
fected, showing at once the exact area 
where the trespass occurred. 

One clever use of the beam is to install 
an infrared system inside a vault where 
blueprints or other valuable papers are 
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Above, part of switchboard and fire- 
alarm system at Douglas factory 



Above, Douglas factory police guarding restricted area where 
work on Army Air Corps planes is going on 



INVISIBLE INFRAKEO RAY 



ElEaSIC EYE RECEIVER 



BEAM SPLITTEIt 



BEAM SPUTTER 



kept, in cases where the 
vault must remain open 
for hours at a time for the 
convenience of employes. 
The invisible beam sys- 
tem is set up so that it 
automatically turns on a 
motion picture camera 
that runs for a short time 
after the beam has been 
broken. Employes who 
have authority to enter 
the vault make a hand 
signal after they enter 
which is recorded by the 
camera. 

One of the hardest 
places in the world to en- 
ter, if you don't have bona 
fide business there, is the 
main plant of the Douglas 
Aircraft Company in San- 
ta Monica, Calif., where 
more than $300,000,000 
worth of military air- 



INFRAREO SOURCE 



Above and left, how infrared rays 
and ray splitters help guard factory 

Below, all Douglas employes must 
submit identifications at plant gates 
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Nerve center of the Doug- 
las protection system is the 
combination police and fire 
headquarters that is connect- 
ed to all parts of the plant and 
grounds by telephone sys- 
tems, automatic alarms, and 
fire-alarm networks. Any 
guard can call in on a direct 
wire if he sees something out 
of the ordinary and the whole 
communication layout auto- 
matically switches over to a 
tamperproof emergency 
power source if the ordinary 
current fails. 

The police force consists of 
162 officers, all of whom have 
had previous military or civil 



Above, fire chief instructing employe 
dressed in asbestos clothing 

planes are being built. Eight- 
een thousand employes walk 
in and out every day but a 
stranger can't. Each em- 
ploye displays his badge and 
an identification card that 
contains his fingei*prints and 
photograph to the guards at 
the gate, yet if a spy coun- 
terfeited a badge and card 
or stole them from an em- 
ploye and tried to get in he 
would still be caught. 

Below, demonstrating how to fight 
fire in office with carbon dioxide 




Above, high fences, searchlights and 
numerous guards protect plane plant 

police experience. The force 
is twice as large as the aver- 
age police department for a 
city of 100,000 people and 
even includes motorcycle po- 
lice for escorting trucks that 
are hauling important or se- 
cret material from one plant 
to another To join the force, 
an applicant has to pass tests 
much harder than the usual 
police requirements and he 
must be an lanusually good 
marksman. In addition, the 
plant is under the scrutiny of 
Army and Navy representa- 

(Continued to page 189) 
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Customer Views Self on Rug in Magic Display ^ , 



To demonstrate what 
effect the colors, of his 
rugs will have Jlpon the 
individual purchaser, one 
large carpet manufactur- 
er uses a magic -mirror 
display, built by Diorama 
Corporation, of Long Is- 
land City, N. which 
permits the cUs'Wmer to 
view himself standing in 
the center of a room car- 
peted in various colors. 
At the same time a loud 
speaker explains the col- 
oring of the rooms as 
they are shown in succes- 
sion. The visitor stands in 
the bright light of a bat- 
tery of lamps and peers 
through a small hole at a 
half-silvered mirror 
which combines a tiny 
image of himself with the 
diorama of a small room. 
His image is picked up by 
a mirror to his left and 
relayed to the "screen" 
through a reduping lens. 



(} 




Customer sees herself standing on rug displayed by diorama. Mirror and ^ '* 
lens combine her image with view of a room projected from drum at rear i ^ 



Low-Cost House of Cotton Can Be Set Up in 62 Hours 



To provide a market for surplus cotton 
as well as a low-cost, easily assembled 




This cotton house provides a market for surplus cotton and also meets the 
need for a low-cost "demountable" house to be used in defense work 



house for defense workers, a cottage that 
uses a large amount of cotton in its con- 
struction has been de- 
vx-.w jv. signed by the Department 
of Agriculture. A dem- 
onstration model, fabri- 
cated by the Speedwall 
Company, of Seattle, 
Wash., is a one-story 
structure 24 feet wide and 
32 feet long, which can be 
erected in 62 hours. Both 
interior and exterior 
walls are of plywood cov- 
ered with cotton fabric, 
which forms a base for 
paint or wallpaper. A to- 
tal of 4,500 square feet of 
cotton is used. The house 
is demountable and may 
be knocked down and re- 
erected on another site 
when the need arises. • • 
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Army Truck Rides Cable 
* Over River in Speed Trial 




Special carriage picking up army truck and carrying it across river on cable 
bridge which was erected by army engineers at Fort Riley in three hours 

Quickly building a cable bridge, instead of the pontoon 
variety, army en gineers p f Fo rt Riley, Kans., recently ^ ent 
a seven-ton military truck across the Smoky Hill river three 
hours after construction was started. The truck was lifted 
in upright position by its 
wheels which were slung 
in "baskets" made of 
heavy ropes and chains. 



to enable the U-boat 
commander to observe 
the shadow of a vessel di- 
rectly above. The pri- 
mary purpose of such a 
weapon would be to pro- 
vide a defense against 
surface vessels dropping 
depth bombs, permitting 
the submarine to make a 
counterattack from below 
after it^ forced to sub- 
merge. The bomb ex- 
plodes (m striking the ship. 

Smaller Parachutes 
Are Made Safe by 
Cone in Center 



Departing from the 
usual design, a new-type 
parachute, much smaller 
than those used today by 
the army and navy, has 
been invented by Dr. 
Christia n Vo lf. It is 
cTaimed to be safer and 
easier to control, since it 
descends more slowly 
than other 'chutes. One 
new feature is a cone of 
silk inverted in the center 
of the umbrella forcing 
the air to flow into it at 
greater speed, thus re- 
tarding the fall. 



H^kb's 'Bubble Bomb' 
Fired at Vessel 



From Below 

"Bubble torpedoes," 
that can be launched from 
a submerged position so 
they will strike the bot- 
tom of a vessel directly 
above, are reported to 
have been used recently 
by German sub 
A v'erTical tlT^e would 
permit discharging the 
torpedo. A special un- 
derwater periscope is said 




inventor bracing himself at he ground-tests smolUsize parachute. Note 
cone in center which forces air into 'chute to decrease speed of descent 
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Portable House Hauled in Sections by Trailers 



As a result of studies 
made to work out the 
most economical method 
of housing workmen in 
comfort at temporary 
construction camps, the 
Tenne ssee Valley 
thorily has developed a 



porfably liUttage that may 
be taken down and moved 
in truck trailers. It is 
built in three sections, 
each of which consists of 





one complete portion of the building, in- 
cluding floor, walls, ceilings and roof, with 
all electric wiring, light bulbs and plumb- 
ing installed, windows, screens and doors 
in place, and bathroom and kitchen fix- 
tures, including electric cooking plate and 
refrigerator, already set up. A single sec- 
tion is IVz feet wide, 22 feet long, %Vz feet 
high and weighs about three tons — a full 
load for one standard size trailer. Three 
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Prebullt section being lowered from trailer, above, 
will be bolted to other sections already in place 

Finished cabin, left, needs only hooking up to elec- 
trical supply. Gangplank entrance fits any grade _ 

ti'ailers are required to haul a complete^^^ 
cottage. The sections are fitted together 
with bolts, and four men can assemble 
them within four hours. Construction is ^ 
wood frame with exterior of weatherproof v 
fiberboard. In addition to a model con- \^ 
sisting of a combination livingroom and 
bedroom, kitchen, bath, small bunkroom 
and screened porch, there is a larger du- 
plex cottage. The latter has a central par- 
tition, each side containing a large room, 
kitchen and bath. Both are styled in mod- 
ern lines with flat, overhanging roofs. 



**Electric Buggies*' Carry Visitors Touring Engine Plant 



Visitors now can sit at 
ease while they tour the 
long assembly lines pro- 
ducing Pr att and Wh itney 
engines. The company has 
put— trrircf service three 
electric "doodle-bug" 
cars formerly used at 
New York World's Fair. 
Under the national de- 
fense program the plant, 
which builds engines for 
trainer, pursuit and 
bombing planes, has 
grovmto such proportions 
that a tour on foot would 
require too much time 
and effort. 
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Officials and visitors tour engine plant in comfortable rolUng chairs 




!!UMP OUT 



Top^ cable from each trooper's par- 
dchute is clipped to static-line at- 
chment in troop transport plane 



Below, a parachvtist leaving ship. 
The line will rip the top ofF his para- 
chute pock in a fraction of a second 




A FTER the daily battle of the 
skies comes the British 
war communique, grim how- 
ever you look at it. But the figures most 
important to a certain group of aviation 
scientists are those in the sentence re- 
porting that, of a number of Royal Air Foi'ce 
planes shot down, "the pilots of five are safe." 

From day to day the tally varies, the balance 
sheet of the lost and the lucky. What encourages 
the parachute technicians is the imposing record 
given in a recent R. A. F. summary. It showed 
that nearly 85 percent of the British flyers shot 
down had been saved by their 'chutes. Figures 
like these, covering the most adverse conditions 
of war, indicate the parachute makers have 
brought their science to a high level. 

Just a few years ago the parachute was re- 
garded with grave suspicion. James Floyd Smith, 
vice president of the Pioneef~Pafac hute Q om- 
pany at Manchester, Conn., recalls that it was 
conside red suicid e- far^imp from'~a plane, for it 
was believed that the flyer would lose conscious- 
ness before the 'chute could open. Smith has 
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Now the 'chute has fully opened and if s up 
to the trooper to check his oscillation, or 
swing, and maneuver the "umbrella" to a 
safe landing spot. He must be careful not to 
close canopy in "steering" with shroud lines 
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Platform exercises at Ft. Benning, 
Ga., (top) are intended to accus- 
^tom leg muscles to shock and 
]!n soldier to land on toes 

pecting parachutes in 
loft at Randolph 
« aired, checked 
repacked feyery 60 days 



^Below, a 'chutist hits thVground 
neatly, still gripping the^ines 
and holding them unsnarled 





flown since 1912 and is the inventor of the rip- 
cord type, manually operated parachute which 
is estimated to have saved over 10,000 lives. 

"First a dependable 'chute had to be devel- 
oped," he says, "then the pilots had to be con- 
vinced not only that the 'chutes would work, 
but that the free fall through the air would not 
cause loss of consciousness, or the shock of 
opening cause serious injury. 

"Then, as planes became faster, the para- 
chute had to be correspondingly improved. It 
must withstand the shock of a 200 pound load 
dropping at 300 miles an hour. And the pilot 
'chute which releases the main 24-foot canopy 
must open away from the jumper so he cannot 
be fouled. With faster and faster planes pre- 
dicted, constant improvements are being made." 

An important step in this direction was the 
recent installation of a testing tower at Man- 
chester, Conn., the first in America, to conduct 
parachute research under flying conditions. 
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spended in the "harness trainers," above, the aerial rookies learn the 
technique of manipulating the parachute to guide it during descent 




Above, a 'chute opening as it 
whirls around the Pioneer Par- 
achute Company test tower 

Practice leaps from a "mock up" 
door of a transport plane, be- 
low, teach fast mast jumping 




New ways of packing 
'chutes and certain struc- 
tural improvements al- 
j'eady have been devel- 
oped as a result of these 
tests. 

From this 50-foot tower 
a dummy equipped with a 
pai'achute pack is whirled 
at 70 to 300 miles an hour. 
When the dummy attains 
the desired speed the par- 
achute is automatically 
released, and 'chute and 
dummy float to earth. 
Meanwhile a motion pic- 
ture camera, moving with 
the boom, takes a slow- 
motion record of the par- 
achute opening. This has 
brought to light many 
important facts. In many 
cases, it showed the pilot 
'chute, supposed to open 
first, was the last to oper- 
ate. This hazard had to 
be eliminated, as it could 
foul the main canopy and 
lines. An improved pilot 
'chute was developed and 
packing of the main can- 
opy changed so that it is 
virtually impossible for 
the skirt of the canopy to 
be tilted up in opening, 
an occurrence that used 
to account for many par- 
achute failures. 

Spectators have seen 
exhibition jumpers step 
out of level-flying planes 
and descend gracefully 
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Tumbling and hardening exer- 
cises, above, prepare the air in- 
fantry for the shock of landing 
and getting on their feet quickly 
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beneath 28-foot exhibition can- 
opies. "Leaping from a spinning, 
burning or diving plane hit by a 
shell or bullets from an enemy 
plane is quite another thing," says 
Mr. Smith. "To get clear of a plane 
in a situation like this, a self-con- 
tained parachute pack is essential. 
It is used by all the warring na- 
tions with the exception of Ger- 
man parachute tx'oops, who use a 
static-line 'chute. This type is 
fastened to the plane by a cord 
which Iwealfs uijder the weight of 




\ 




the jumper, pulling out the can- 
opy. It permits a jump from very 
low altitude." 

Static-line 'chutes were used by 
British pilots late in the World 
War and they were in use on that 
day in 1914 when Smith crashed a 
plane he was testing for Glenn 
Martin. He was flying at 1,500 feet 
when the right wing folded back, 
and he went into a spin. By adroit 
use of elevators, one good aileron 
and power he went into a power 
dive and pulled out a few feet 
above ground for a crash landing. 
Then and there he determined to 
develop a 'chute which would 
open when he jumped clear of a 
disabled plane. 

(Continued to page 174) 
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Top, Copt. W. T. Ryder, 501 $f Par- 
achute Battalion, poises ready to 
leap from transport plane 

The Marines are always ready to 
fight on land or sea. At left they 
try a new element, the air 

Flying cadets at Randolph Field, 
below, take a lesson in manipo* 
lating the 34-foet "umtirella" 
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Super Fluia-Drive in Ship Takes Up Shock 




Installed in a Diesel- 
powered ship to perform 
a function similar to that 
of an automobile unit, 
fluid-drive mechanism on 
a greatly enlarged scale 
absorbs in a bath of oil 
the abi'upt drive varia- 
tions caused by pitching 
of the vessel in rough seas 
that lifts the revolving 
propeller out of the wa- 
" ter. Compared with the 
Dodge car's fluid drive, 
which is 13 inches in di- 
ameter and weighs 10 
pounds, the gigantic ma- 
rine gear has a diameter 
of nearly 10 feet and 
weighs more than 10,000 
pounds. Fluid drives in 
both the car and ship also 
prevent the tendency of 
power plants to stall due 
to drive variations. 



This is the rotor or driven mem- 
ber of big sister to the auto 
fluid drive to be installed in 
Diesel-powered ship 



200' Acre ^Blackout' Plane Plant Blends Into Landscape 




One of America's first 
blackout" plants will be 
the $12,000,000 factory of 
the _ pouglas A irci'aft 
ompanyiiiCali£ornl5rits 
13-btriiamgswill cover 200 
acres, providing 1,400,000 
square feet of working 
space under roof, and em- 
ploy 16,000 workers. The 
plant will be windowless, 
fireproof and air-condi- 
tioned, and is to be paint- 
ed to blend with the 
landscape. Utilities and 
essential materials will be 
housed in bombproof un- 
derground vaults. 

At right is the storage section of 
the windowless Douglas Aircraft 
factory, which is to cover 200 
acres and cost $12,000,000 
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Huge Tent Shields Dam Dxiring Construction 




Above, 35,000 pounds of canvas and ropes, ready 
to be raised. Right, rigging is started on its way up. 
Bottom, tent nears first level. Note gutters on wall 

Ranking second in size to the largest 
circus tent; a "big top" was pitched to 
cover -construction of the earth core 
forming the center of Mud Mountain Dam 
across the White lliyer^Canyon, near 
Enumclaw, Wash.~To keep water from 
seeping through the "3am, the earth fill 
must have a moisture content not less 
than 10 percent nor more than 17 percent 
during construction, and the purpose of 
the tent was to keep rain out of the mix- 
ture. A crew of 30 men, usirjg 22 hoists, 
raised the canvas to its first position. At 
the top of the structure, the tent was 
planned to have a maximum spread of 196 
feet in width, its length remaining con- 
stant at 328 feet. The dam itself will rise 
above the canyon rim to a total height of 
425 feet from the river bed and will con- 
sist of a two-walled pyramid buttressed 
by rock. It will be 1,600 feet thick at the 
bottom and 50 feet thick at the top. To 
carry water away from the core, eaves of 
V. the tent were fastened to concrete gut- 
^ ters built on the canyon walls. 

^^^Xatest Noninflammable Fabric Is Produced From Dried Seaweed 



Seaweed has been added to the raw ma- 
terials from which textiles can be manu- 
factured, and the newest product is non- 
inflammable, according to a report from 
*^ England to the A merican Chemical Society. 
Algmic acid, which makes up about 20 to 
30 percent of the dried seaweed, can be 
extracted, combined with inorganic mate- 
rial in the form of compounds called algi- 
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ompounds called algi- 



nates, and then spun through spinnerettes, 
like those used in making rayon, into a 
solution of acid. Without the addition of 
the inorganic material the fibers would 
.dissolve in soap and soda solutions, and 
hence would be useless as textiles. It is 
said that the new fabric can be soaked in 
gasoline and the gasoline burned away, 
leaving the fabric unaffectc 

o 





Detachable Parachute Pack 
Frees Pilot to Spin Trop' 





Pilot wears harness, but leaves parachute pack on 
seat until he climbs into cockpit for the takeoff 



Freedom of action to spin the propeller, 
*^ fuel the plane or perform other tasks re- 
Z, quiring ease of movement is afforded by a 
^ parachute pack which can be detached 
from its harness. The harness can be worn 
at all times without interfering with the 
pilot's work. Meanwhile the pack is left 
.. on the plane seat and attached at the time 
of takeoff. The adjustable harness can be 
fitted to anyone. The parachute is avail- 
able in back or seat pack models. 
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ire Coils Embedded in Shoe Sole 
Grip Slippery Surfaces 

Shoes can be given better traction by 
fitting them with rubber soles and heels 
having wire coils embedded in parallel 




Built-in wire coils keep rubber sole from skidding 
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ridges extending lengthwise of the bottom. 
The idea was developed by D. E. Crook - 
er, of Ontonagon, Mich^^and--iS^ased on 
the prmclple mcorporateJin a nonskid ice 
tire which he invented. Tlie coils are 
somewhat kinked, or corrugated, and have 
the outer edge protruding slightly through 
the base of the rubber sole so it makes 
contact with, and thus reduces tendency to 
slip on wet or icy surfaces. Eventually the 
exposed portion of the coil wears and the 
wires break, but this does not affect the 
antiskid qualities since it leaves countless 
points of wire projecting from the sole to 
grip the ground or pavement. 

/i 

Four- Way Stapler Tacks, Pins 
Or Works Like Pliers 

Four different operations can be per- 
formed with a hand-type stapler now 
available. Like the ordinary kind, it may 

be used on the desk to staple papers, or it 
can be picked up and worked like the 




Top, desk stapler. Center, right, tacker; left, staple 
bent inward. Bottom, staple bent outward 

piier-type for use on bags or wrappings. 
If a temporary fastening is desired, the • 
staple points can be bent outward instead . 
of inward so they may be removed as e^s- * ^ 
ily as a pin. The base is hinged so it wl 
swing out of the way, permitting the ma 
chine to tack the staples straight into boxes 
or crates for attaching tags and labels. 
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\\THEN Bob Feller opened 
• the 1940 season with a 
ho-hit, no-run game, it was 
one of baseball's major sensa- 
tions. Ever hear of Matt Rup- 
pert? Out of 200 games, Matt 
tallied exactly 100 no-hit, no- 
run victories. The feat won him 
no halo, however, for in soft- 
ball the pitcher who can't fan 
15 men to a game is no great 
shakes. 

Why, there's a mid-west 
tosser named Burlingame who 
mowed down 21 batters in a 
row! That happens to be all 
the "outs" possible in softball, 
a seven-inning game. Lou 
Novikoff once struck out 19 out 
of 21 batters, and another time 
fanned 22 in an eight-inning tie 
playoff. A Cleveland girl pitch- 
er, Mary Skorich, had 20 no- 
hit, no-run games to her credit 
at last reports. 

The mighty Babe Ruth in his 
prime took three lusty swings 
at a Softball once and missed 
them all a foot. On the other 
hand Novikoff, the $100,000 
outfielder who is playing 



Safe! The runner makes a 
perfect slide, the baseman is 
out of position, and the um- 
pire is putting on the brakes 

Nab a sizzler like the drive 
being picked out of the sky 
at the left and you may won- 
der why they call it softball 

Crack! The batter has lined 
one out in a Los Angeles 
game. There's good form — 
left side well braced, smooth 
swing and follow-through 
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Here's how the star right-hander of a Los Angeles 
team dazzles the opposition. From top to bottom, 
Sammy Waxman's "in" grip and delivery; the grip 
for his smoking "fast one"; his "out curve," and the 
tantalizing slow ball. Try these out in your corner lot 
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Whatever the umpire called it, the camera calls it 
safe. The ball still has another inch to travel 



his first major league baseball with the 
Chicago Cubs, slammed a softball 325 feet. 

Softball a sissy game? Not so you'd no- : 
tice it. Sure, they pitch underhanded and \ 
the old pellet is much larger than a base- ■ 
ball. But brother, it's harder to hit than i* 
Joe Louis. Out in Arizona there's a soft- \ 
ball pitcher they call "Windmill" Watson, 
on account of his wind-up. When he lets 
one go from the box, batters say they'd 
have more chance of knocking down a clay 
pigeon. "Cannonball" Baker, Milwaukee, 
has a figure-8 delivery that generates so 
much steam he simply fogs them over. 

Although Softball is almost entirely an 
amateur game, it has its professionals. 
Novikoff is one. He plays softball in south- 
ern California during the winter and has 
been paid as much as $75 a game. No 
pitcher in big-league baseball makes as 
much as "King Kong" Kelly, a vagabond 
softball twirler said to have earned $45,000 
in one year. 

Although these are spectacular high- 
lights of the game, its mass statistics are 
no less impressive. With everybody play- 
ing softball today — men, women and chil- 
dren — it is, unquestionably, the nation's 
number-one outdoor game. The Amateur 
Softball Association reckons that this 
spring some 200,000 teams took the field, 
each averaging 15 players. Scholastic, an 
educational magazine, puts the number of 
teams at 500,000 and estimates players at 
five million. In Los Angeles alone more 
than 500 games a week are scheduled dur- 
ing the summer, and some leagues func- 
tion the year around. Softball spectator- 
totals for the nation are said to exceed 
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60,000,000 a year! This tremendous 
popularity has developed in a 
mere ten years, more particularly 
the last five. Back in 1900 they 
called it indoor baseball. Bases 
were only 20 feet apart, the ball 
so big and soft it wouldn't bounce. 
About 1910 it moved outdoors as 
a game for kids under such names 
as mushball, kittenball, diamond 
ball and playground ball. A tenth 
or "rover" player was added. 
Many softball teams today retain 
this tenth player, although nine- 
man teams are the rule. 

Up to 1933, players made their 
own rules. There was no fixed 
distance between bases and balls 
varied in weight, circumference 
and liveliness. When the first na- 





His road to home plate blocked, 
a runner (above) takes to the air . 
to bring in a run safely ' 

The crowd watching a night 
game at left is a sample of the 
60,000,000 spectators estimated 
to attend Softball games yearly 

Below, Venn Botts, outstanding 
pitcher of a championship Cali- 
fornia team, demonstrates per- 
fecf deth^ery and follow-through 



tional championship tournament 
was staged that year as a feature 
of the Century of Progress Expo- 
sition in Chicago, a special set of 
rules had to be drawn up hur- 
riedly. About this time the Ama- 
teur So ftjjall Asso ciation was 
formed'and set abauTstandardiz- 
ing the game. Today a umform 
brand of softball is playeji, with 
few sectional modificatior 

For the benefit of thyose who 
have not taken up the sport, it 



(Continued to page/l72) 
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Glass Coats Strengthen Power-Line Insulators 




Two views show powerful pulling machine tugging at insulator coated with high-strength glass 



^>s^ Porcelain insulators, guarding the flow 
of electric power to defense industries, de- 
pend for much of their strength on "glass 
overcoats," or glazes, developed through 
many years of experience and research. 
The newest type glazes contract less than 
the porcelain body, thus reducing tension 
and enabling the insulators to endure the 
weight of long spans and the buffeting by 
storms. To test their resistance to break- 
: age, the Wfis tinghouso Potcplain WQ rks_at 
■Perr y, Pa.,^ nakes the insulators carry the 
.brimt of a tug of war in a tension machine 
designed to pull things apart. The porce- 
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improvement under a process called Pres- 
tite that converts dampened clay into non- 
porous porcelain by molding the clay mix- 
ture in steel dies under high pressure. 
Compared with the product of the "wet 
process," this porcelain possesses better in- 
sulating qualities and one insulator can be 
turned out every three minutes as against 
the former rate of two or three a day per 
mold. This speed was evidenced in filling 
a recent order for 45,000 large size insu- 
lators required for a new high voltage sys- 
tem, when two Westinghouse plants to- 
gether turned out 9,000 insulators — enough 
to fill two freight cars — per week. 



lain body, too, has come in for its share of 

Typewriter Last-Line Indicator Rings Bell at End of Sheet 

Annoyance caused typists when they ac- 
cidentally run too close to or beyond the 
bottom of a sheet, may be eliminated with 
the aid of a last line indicator patented by 
A. D. Thomas, of Fontana, Calif. This de- 
vtce^Tings a beil when the paper Teaches 
any point as chosen by the typist, an indi- 
cator on a scale being set to point the num- 
ber corresponding to the number of inches 
of paper which will be used when the last 
line is reached. For a standard size type- 
writer sheet, a one-inch margin will be left 




Numbered ring at right, sets the last-line indicator wriit;! 



44 



POPULAR MECHANICS 



Cor 



at the bottom if the indi- 
cator is placed at number 
ten. Once set, it needs no 
further attention unless a 
change in paper size or 
depth of margin is de- 
sired. Geared to the plat- 
en shaft, the mechanism 
sounds the warning auto- 
matically when the last 
line is typed. / 

Dispenser Winds U]^4,' 
Tube asToothpaste 
Is Squeezed Out 

Easily mounted on the 
tile wall of the bathroom, 
a new toothpaste dispens- 
er winds up the tube as 
fast as it is emptied. The 
dispenser is of plastic ma- 
terial, and has three holes 
at the top for tooth- 
brushes. The tube of 
paste — or it may be shav- 



Welve-Ton Rollir^gFp^re^g^^ 
. Strpativ Off Assembly Line 





ing cream — is attached by 
a clamp at the bottom, 
and paste or cream is fed 
by turning a handle 
which squeezes the tube 
and wi^ds it up. ^ 



Inspecting a l^ton tarit as Tt leaves assembly line of Americati 
Foundry Co. where part of Uncle Sam's mechanized army is in tK 



Car and 

making 



Rolling along from the assembly line of American Car 
and Foundr 
stream of 




Company plant at Berwick, Pa., is a steady 
armored tanks. Weighing 12 tons, the little mo- 
bile fortresses, which are known as M2A4, will constitute an 
important defense arm in Uncle Sam's fast-growing army. 

■3^ 
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Turning knob at right winds up tube, dispenses paste 



Book Marker Flush With Pages 
Keeps Place Automatically 

Changing to the 
new place each 
time a page is 
turned, an auto- 
matic bookmark 
does not protrude 
beyond the edge 
of the pages and it 
does not obscure 
^ reading matter. 

Once clamped in 
J the book it needs 
no further atten- 
1 tion, yet reveals the correct place when the 
book is opened. It is clipped on the book 
by inserting a thin shaft between the back 
V binding and the leaves, and placing the 
w wire anchor down the middle of the read- 
■v ing section. A movable ai-m along the top 
of the pages is the place marker, and pages 
are passed under it as they are turned. 





Pictures will be remembered longer than 
words, so the safety men "staged" each 
phase of an accidental immersion for the 
camera. Above, the initial splash as a man 
falls overside. The helmsman must imme- 
diately put the wheel over hard to swing 
the propeller away from the man in the 
water. Then (right) throw over a lifebuoy, 
or anything that will float, to mark the spot 



MAN 



Among the hundreds of thou- 
sands who are spending 
vacation hours aboard small 
boats this summer, probably 
only a handful have given 
thought to what they'd do 
at the cry "Man overboard!" 
Yet danger of falling over- 
board from a small vessel 
at sea is always present. A 
study of these pictures, 
posed under direction of 
safety experts of an oil com- 
pany, may save lives 





Photos by The Texas Company 

When the boat has been swung back to 
the site of the accident, a lifebuoy with a 
line attached may help bring the victim 
alongside. If it is necessary to swim to 
his aid, don't venture near him without a 
lifebelt no matter how good a swimmer 
you are. Finally, lifting- a '•helpless man 
out of the water y/H\ be a difficult task and 
the technique.- of expert lifeguards 'rnay 
help. To begin, cross your arms as you 
lean down' to grasp his wrists, as at/left 
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Pair of Tracks Spans Stream for Army Tanks 





Knee-deep in water, army engineers at Fort Belvoir, Va., are shown at top 
erecting a new-type sheet-steel ramp which enables a tank to cross small 
streams. Bottom, the fabricated steel "bridge" is given a test 



Narrow streams which 
normally would stymie 
army tanks are being 
crossed quickly by Fifth 
Ejigineerg^s tatio ned at 
Fort Belvoir, Va. To 
overcome such obstacles 
they use two 600-pound 
grooved tracks of fabri- 
cated sheet steel which 
are laid parallel to span 
the ditch and spaced so 
the tank treads will ride 
SQuarely in the grooves. 

3 >y 

Silencer for Planes 
And Tanks Makes 
Detection Difficult 

Roaring exhaust noises 
of airplane and war-tank 
engines can be muffled to 
a pMDint where they are 
tremely difficult to de- 
tect thi-ough sound, by 
using a suction silencer 
recently developed, ac- 
ording to Master Ser- 
e ant Fr ^k N ^Avtoru. an 
ordnance expert at Fort 
osecrang^Jfe stated that 
other objects of the si- 
lencer are to purify the 
exhaust gases, thus ren- 
dering them harmless, 
and to reduce the back 
pressure in the engine's 
exhaust system. 



Handwriting on Magic Pad Is Erased by Pressing Button 



Magic writing disappears at the pressure 
of a button from the face of a handy office 
memo pad, now on the market. The button 
also permits the message to be "locked" so 
it will not vanish until the button is re- 
leased. The new pad uses the familiar 
method of writing with a blunt instrument 
on celluloid under which there is a thin 
sheet of paper and carbon. Refills for the 
pad are available. 

Here is memo pad with magic surface. 
You moke notes and then erase them by 
pushing button when no longer needed. 
Button also "locks" writing if desired 
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Surf Riders Find Thrills irj 

Sailing surfboards, an 
exciting water sport now 
becoming popular in Cal- 
ifornia, has seen a rapid 
growth from the crude 
board, used originally in 
Hawaii, which would sail 
only with the wind but 
not against it, to the ma- 
neuverable streamline 
craft of today. Many of 
the boards raced on fig- 
ure-eight courses at Wai- 
kiki are approximately 





ara Kaces 





Sailing surfboard, above, is 
hollow and may be disman- 
tled for use without sail. Note 
"hiking" board in the center 



Left, lining up the boards for 
a race around figure-eight 
course which is approximately 
two miles from start to finish 



11% feet long and equipped with large 
sails. The rudder is worked with the feet, 
leaving the hands free to manipulate the 
sail, and a large, lightweight keel helps 
keep the board from sideslipping. The lat- 
est development is a "hiking" board ex- 
.tending oveK both sides of the board into 



the water, on which the rider leans his 
weight to keep the board from overturn- 
ing. Those who have mastered the art of 
surfboard sailing say that the boards cre- 
ate an effect of great speed, since the surfer 
lies flat on his stomach and is eJmost level 
with the surface of the water. 



Glasses Help Golfer Obey Rule to Keep Eyes on the Ball 



Every golfer knows that the first rule of 

the game is to keep your eyes on the ball, 




Golfer will not fail to keep his eyes on the ball if he 
tights it through lens triangles during the swing 
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but many violate the rule without know- 
ing they do. Amber-colored glasses now 
or) the market signal the player if he turns 
his head during the swing. This is accom- 
plished by a tiny triangular cutout at the 
lower lefthand corner of each lens. As his 
swing is started the golfer tilts his head so 
the ball appears white through the trian- 
gles, and holds that position until the 
stroke is completed. Should the head jerk 
or turn even slightly, the ball appears to 
change in color because it would then be 
viewed through the amber lens. The 
glasses may be worn to advantage on the 
tee, on the fairway, in sand traps and on 
the putting green. 
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I FLEW 




Here's how the Airacobra dropped faster 
than a bullet in a dive from 27,000 feet 
to 7,500 feet, a total descent of 19,500 
feet, to set a new record 



Servicing the Airacobra's armament, which includes a 37 mm. can- 
non that fires through the hollovt^ hub of the propeller (see arrow) 

Below, comparing Airacobra's diving speed with speed of a bullet 



PLANE -909 FT. PER SECOND 



BULLET-802 FT. PER SECOND 




I 



By Andrew Charles McDonough 

^ i . Eastern Ait Lines Pilot j^. a 

^^^^^^^^^^^^^ MtuyvJU'^. 

HAVE traveled fastenythan any man on earth, and 

above it — 620 miles an hour, almost 75 miles per 
hour faster than a bullet fired from a .45 caliber 
automatic pistol. My adventure in super-speed hap- 
pened while I was dive-testing a Bell P-39, the 
Airacobra, on a sort of "busman's holiday" from my 
job as a commercial air line pilot. 

Because no ^pecial preparation had been made, it 
was a complete surprise when I was told long after 
landing that^t had set a record, hitting a pace of 909 
feet a sGcohd. There were no extraordinary sensa- 
tions to tell me that this dive was any faster than 
others I had made. As I rode along with the plane's^ 
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nose pointed to earth. I felt 
no different than I did on 
level keel. The ride was bet- 
ter than you can get in a 
jaloppy on the ground at 50 
miles an hour. Not until I 
pulled out of the dive did I 
realize how fast I was going, 
and even then it wasn't so 
bad. When I pulled out, it 
was as though I suddenly 
had sat down hard on the 
floor, or, maybe, like I had 
been kicked by a mule, but 
not so sudden. 

And after it was all over, 
and I found out how fast the 
P-39 had dived without help 
from its powerful engine, I 
wondered what would have 
happened if I could have 
fired a pistol back over the 
tail, or if I could have fired 
it ahead and parallel to the 
plane's course. Since I was 
traveling 107 feet per second 
faster than a .45 caliber bul- 
let moves when first dis- 
charged, would the bullet 
have rolled out of the barrel 
and fallen straight down, or 
would it have stayed in the 
barrel, or what? 

Dive-testing planes was 
not new to me. After all, I 
had run many tests on 
planes during my two years 




Above is the writer, Pilot Andrew Charles McDonough, at con- 
trols of Eastern Air Lines plane. He says his record dive was 
not accompanied by any extraordinary sensations of speed 




And this is the Airacobra in the air. Note the long tapered 

nose and the stubby wings 
Below, cutaway drawing of the fighting plane. Note how 
long drive shaft connects prop and engine 




HOLLOW 
PROPELLER 
SHAFT 



RETRACTED 
NOSEWHEEl 



CENTER BEARING' 
EXTENSION SHAFT 



Oil TANK, 
ALLISON ENGINE ENGINE 
V-TYPE, TWELVE- 
CYLINDER, LIQUID 
COOLED 



RADIO TRANSMITTER-LEFT SIDE 
RADIO RECEIVER-RIGHT SIDE 
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at the U. S. Navy's flying station 
at Pensacola. So when the chief 
engineer of the Bell Aircraft Cor- 
poration asked me if I would test 
the P-39, I said: "Count me in!" 
and I obtained a brief leave of ab- 
sence from my regular job. 

Test-flying an airplane of a- 
brand new design is something 
like breaking in a horse. You 
learn all you can about the critter 
before you assay that real test to 
determine whether it or you are 
the boss. In case of the airplane, 
you find out all you can about the 
airplane by talking with the de- 
signer and the engineers who cre- 
ated it; what flight characteristics 



Above, servicing the big 12- 
cylinder, 1,150 horsepower 
- .Allison engine 

Right, another view of th 
trim plane as it appears 
while flying 

Below, pilot faces this mul- 
tiplicity of instruments and 
gun controls when he starts 
aloft in the Airacobra 





are likely to be dominant and why. 
When, at last, you have absorbed 
all of the technical background on 
the craft you need, you slip into 
the cockpit, and take off for a 
brief flight. You climb and ease it 
through fundamental maneuvers, 
feeling out the controls and ac- 
quiring confidence in the plane to 
do the job for which it was built. 
During this process, dives at 
comparatively low speeds may be 
performed to determine the plane's 
flight characteristics. This process 
may go on for several days until 
you feel that you understand the 
plane completely and that it un- 
derstands you. By this time you 
are so intimately acquainted with 
your craft that, indeed, you have 
come to believe yourself a part of 
it. (And, by the way, this is not 
exaggeration. No pilot ever 
achieved anything in precision 
flying without attaining this re- 
lationship between himself and his 
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Color Transparency Viewer 
Uses Battery Light 




Color transparencies are illuminated and enlarged in 
this simple viewer that brings out their beauty 



craft.) That is just what I did with the 
P-39 the day of the final test flight. 

As I walked onto the field the Airacobra 
was being warmed up. A trim, stubby 
winged little plane with a long tapered 
nose mounting a three-blade Curtiss elec- 
tric propeller, it is powered by a 12-cylin- 
der, 1,150-horsepower Allison Prestone 
cooled engine placed at the rear of the 
pilot's compartment. The propeller oper- 
ates ofif a long drive shaft which extends 
from the engine, below the pilot, to the 
propeller gear box. In the nose are the 
deadly stingers of the Airacobra, a 37 mm. 
explosive shell firing cannon and two .50 
caliber machine guns; in the wings are 
mounted four .30 caliber machine guns. 
This is the interceptor pursuit plane which 
packs a withering fire in addition to its 
phenomenal speed and maneuverability. 
The Airacobra carried a full military load 
in all respects during the tests. This was 
not a test on the engine but rather on the 
plane to determine its ruggedness at max- 
imum dive speed. 

I climbed, climbed, climbed. The ice 
cream clouds spread a vast blanket sepa- 
rating me from the earth, reminding me 
that I could thank my cabin's efficient 
heating system for the comfort I was en- 
joying. At 14,000 feet I put on the oxygen 
mask, for I was going even higher. I con- 
tinued circling and climbing until I reached 
27,000 feet; then reached back over my 
head and turned a switch in a box there. 
The box contained a fixed-focus motion 
picture camera trained on the faces of the 
altimeter, airspeed indicator, clock, ther- 
mometer and many other instruments. 

I called the ground crew: — "Will now 
dive from West to East" — and adjusted the 
controls changing over from level flight to 
dive. This was not to be a power dive, with 
the big engine going full blast. Instead it 
was a "free" dive, with the propeller turn- 
ing just fast enough to keep the engine 
warm. 

Now, for the real test! Stick forward, 
and I fell easily into the dive. My sensa- 
tion was, at first, one of falling into a pit. 
Then I began feeling that I was falling 
right with the ship, as though suspended 
in space. The wind screamed around the 
gun barrels protruding from the nose 
cowling. Higher, higher, higher the scream 
rose, finally attaining a steady pitch. Soon 
my ears grew accustomed to the sound; I 

(Continued to page 170) 
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Viewing Kodachrome color transparen- 
cies is simplified by a compact illuminated 
box in which the slides are viewed directly 
instead of being projected on a screen. It 
is only necessary to press the switch, insert 
a slide and hold the viewing lens to one 
eye. The result is a brilliant view of the 
picture, which appears greatly enlarged. 
The box itself, finished in attractive gray, 
is about 2V8 inches square and 6V4 inches 
long, with a slot that accommodates two- 
by-two inch color slides. Spring clips keep 
slides from falling out. Light comes from 
a standard flashlight bulb and two bat- 
teries, which may be replaced when nec- 
essary, fuiTiish the current. 



CFor each locomotive in service, there are 
approximately 23 railroad emploves. 



"Merry-Go-Round" Arm May Launch Planes 




Top and bottom, views of 
"merry-go-round" in mod- 
el form. Center, drawing 
that shows how heavily 
oaded plane would be 
launched while the whirl- 
ing arm continued in circle 



Launching of heavily loaded bombing 
planes by means of a captive arm or wing 
has been proposed by an English inventor, 
P. B. Shead. The device wouTH~ TVhli ' l UiB 
"piaTTe arouftd-a«d^round until it attained 
sufficient speed to be released into the air. 
The wing would be driven by powerful 
gasoline engines and propellers. When not 
in use the outer end of the wing would 
touch the ground. A plane ready to be 
launched would be fastened to this outer 
end and its engines, with those on the 
wing, started to swing the wing around. 
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At the proper speed, the plane would be 
freed, with centrifugal force helping to 
give it a good start. A model of the launch- 
-TTTg "merry-go-round" built by the in- 
ventor indicates that the wing is designed 
to give the correct angle for the plane's 
speed and radius of turn, thus avoiding 
complications resulting from an aircraft 
being flung off at a tangent, instead of 
heading into the wind. The cradle in which 
the planiB rests on the wing is close to the 
ground, when the arm is at rest, making it 
possible to load planes easily. 
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Rubber Veil Protects Blossoms From Insects 



Protection of blossoms 
from insect attacks and. 
foreign pollens has al- 
ways been a problem of - 
the plant breeder. In the 
latest solution to that 
problem, the plant scien-- 
tist has borrowed an idea 
from the movie indvistry. 
J. R.JKing^Jniit-breedinjg 
expert of the University_ 
of Call f orriTa ' col leg e~o f 
agriculture, saw a movie 
in which lifelike spider 
webs were woven of rub- 
ber cement and conceived 
the idea of spinning such 
a web around fruit blos- 
soms, after pollenization. 
The B. F. Goodrich com- 
pany collaborated with 
him in developing a rub- 
ber cement that would 
keep out insects, would 
not injure the flower and 
would resist wind, rain 
and sun. To spin the web around the flow- 
er, the cement is driven by centrifugal 
force through two lips of a whirling cen- 

Fluorescent Lamp on Tool Tray Gives Cool Work-Light 




Directing fan, the operator weaves rubber strands around fruit blossoms 

trifuge cup mounted on the shaft of an elec- 
tric motor, A fan blows the strands around 
the branch as the operator directs it. 




Advantages of a portable fluorescent 
light are offered servicemen and repairmen 
in a small-size rolling unit that provides 
a tool tray as well as the lamp. For close 
work, as under automobiles, the light gives 
comfort since it is cool and eliminates glare 
and shadows. It consists of two 15-watt 
replaceable fluorescent bulbs mounted 
behind an unbreakable plastic lens that 
resists water, oil and grease. Another 
portable fluorescent lamp for workmen is 
equipped for suspension by hooks. 



Tool tray carries fluorescent lamp under automobile 
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THOUSANDS USE WHERE-TO-BUY-IT INDEX 

Thousands of readers are using our new Where- 
to-Buy-lt Index. Have you tried it yet? Next time 
you want more information about a product de- 
scribed in Popular Mechanics Magazine, just note 
the page on which it appears, then turn to the 
Where-to-Buy-lt Index starting on page 4-A, and 
if the product is on the marlcet you will find the 
name of its maker or distributor. Write directly 
to the firm listed, and to get quick action — Say 
You Saw It in Popular Mechanics. 
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Have you IDLE HORSES 




Exhaust-gas analyzer which aids in tuning carburetor to 
proper air-fuel mixture 





Miniature fractionation plant that duplicates performance 

of petroleum refinery 
Below, blower creates blast of air against radiator to 
simulate road conditions 



"Y^OU paid around $10 apiece for 
the '"horses" in your new au- 
tomobile and if you are an average 
driver you retired some of them to 
pasture after a few thousand miles. 
Some of the horsepower under 
your hood is consuming gasoline 
and not doing any work. 

One estimate is that California 
motorists alone are feeding 10,- 
000,000 horses that were built into 
their cars and that are now on the 
sick list. The power being wasted 
by American motorists amounts to 
the output of some 60 Boulder 
Dams. Your car will go farther on 
a gallon of gas when you put all 
your horses back to work. 

Out of 100 cars picked at ran- 
dom off the street, 60 were im- 
proved from 1 to 10 percent by a 
good tune-up, and the other 40, 
including some new cars, were 
improved from 11 to 60 percent. 

A couple of years ago, when you 
wanted a tune-up, a mechanic 
drove your car around the block 
to "trouble shoot" it, made a few 
adjustments, road-tested it again, 
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Projector helps show fluctuations in 
carburetor adjustment 
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under YOUR HOOD ^ 





and kept after it until the 
motor sounded right. But 
he probably didn't tune it 
to peak efficiency. 

Today, in an increasing 
number of garages, you 
drive your car onto the 
rollers of a chassis dyna- 
mometer and sit there 
while the mechanic idles 
the motor, steps on the 
throttle, and then races it 
at full speed. In five min- 
utes or so he tells you: 
"Your air cleaner is dirty, 
the spark plugs need ad- 
justing, and you need a 
new condenser. Inciden- 
tally your speedometer is 
five miles fast." After the 
adjustments are made 
you watch the horsepower 
needle on the dynamom- 
eter board creep way past 



Checking engine's ignition and electrical system with latest equip- 
ment. Proper operation helps to attain economy and power 

Below, connecting engine to a dynamometer for test of horsepower 




JULY, 1941 



57 



c- 




Cold laboratory for studying performance of oils and 
gasolines under winter conditions. Note heavy cloth- 
ing workers must wear 



IGNITION TIMING ADVANCE 



MAXIMUM 

poWer point 
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the garage floor. Do you- 
want economy? Ninety- 
nine percent of motorists #1 
howl for it but few do j 
anything about it. The \ 
first thing to do is have ^ 
your engine tuned for full 
power instead of maxi-.^ 
mum economy. That^ 
sounds foolish at first but^ 
power and economy real^l 
ly go hand in hand. When > 
the carburetor is leanec 
down below its maximui 
power setting you have tc 
step on the throttle hard- 
er to maintain speed. Tc 
maintain 55 miles P6j;r' 
hour in still air on a level 
road the engine of the 
average car has to pro- 
duce 23 horsepower and 
when the engine is properly tune' 
you get the power at a reduced throt- 
tle opening. 

It's true that some of the cars bui^^ 
in 1937 and earlier, bum richer mix- 
tures than they should. In these cases ' 
you can lean the carburetors downf 
with econojjiy jnetering_j^^ 
by the factory''"buryou shouldn't do' 

Photographing carbon deposits in combustion 
chamber as part of research on pre-ignition 

Courtesy Union Oil Co. of Calif. 



SPARK ADVANCE 



Chart shows maximum power is developed when 
spark is advanced almost to detonation point 

the mark it made before. Twelve horses 
that were eating their heads off under your 
hood are back at work. 

The garage didn't install the dynamom- 
eter to save time but because modern en- 
gines are so complex that few mechanics 
can tvme them to peak efficiency without 
help. The dynamometer literally builds a 
road under the car and for the fii'st time a 
mechanic can trouble-shoot and adjust an 
engine at 60 miles an hour or while it is 
cHmbing a steep hill, all without leaving 
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this with more modem cars unless you live 
in Denver or some other high-altitude area 
where you not only need a leaner fuel 
mixture but one of the optional high-com- 
pi-ession heads as well, to get the maximum 
power out of your engine. 

"Your engine should be tailor-tuned to 
your altitude and the grade of gasoline you 
habitually use," explains Fred B. Ross, 
technical expert of the Automobile Club 
of Southei-n California. "Aside from that, 
fuel economy depends on the way you 
drive. You can save some gas as well as 
increase the life of your tires by inflating 
them a few pounds higher than the rec- 
ommended pressures, although you'll get 
a rougher ride and will be more apt to 
skid on slippery pavement." 

You won't get maximum power out of a 
luke-warm engine, hence you should keep 
the radiator water temperature up between 
160 and 175 degrees. With the engine idling 
after a run, hold a thermometer in the ra- 
diator water and if the temperature is 
down around 140 or 150 degrees, cover a 
part of the radiator. 

You won't get peak efficiency if the 
spark plugs are of the wrong grade for the 
conditions under which you drive. Take 
them out and inspect them several thou- 
sand miles after they were last changed or 
cleaned. If they have grey-white or blis- 
tered porcelains they are running too hot 
and you should use a cooler plug. If they 
are black you want a hotter grade. If they 
are chocolate brown, put them back be- 
cause that's the way they should look. 

If your car is a 1940 or 1941 model you 
may be having pre-ignition trouble. In 
some cases it is so bad that the engine will 
continue to run and you can drive through 
traffic with the ignition switch off. Change 
to a fuel of higher octane rating, or try us- 
ing different brands of gasoline until you 
find one that doesn't pre-ignite. Gasoline 
experts still do not know why different 
brands of gasoline, all made to the same 
specifications, have different pre-ignition 
characteristics, and they have gone to 
work on the problem. 

The best remedy for pre-ignition is to 
remove the engine head and file and polish 
away all possible hot spots in the combus- 
tion chambers. Every speck of carbon must 
be removed. All surfaces must be polished 
smooth and every sharp corner of metal 
must be ground down. This applies espe- 
(Continued to page 183) 
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Ready^Made Stock Tillory' 
Easy to Install 




Above, pulling lever catches a hog as it ventures 
through passage; below, reverse push releases it 

Hogs and other livestock can be caught 
with a "pillory" now on the market for 
easy installation in a runway, chute, gate 
or doorway through which the animals 
pass. The trap is closed quickly about the 
animal's neck as soon as its head is poked 
through, and it can be held for testing and 
treatments. The trap will snare little or 
big animals without readjustment. It is 
designed to save the time required of the 
farmer building his own. 



CCensus figures indicate that registered 
hospitals throughout the country have 
1,226,245 beds available, enough for about 
one, ouj; of every hundred persons. 
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Super-Microscope Explores Invisible World 



New facts conceming deadly disease 
germs and other infinitesimally small par- 
ticles are being uncovered almost daily by 
scientists utilizing the electron microscope 
developed by the RCA research labo ra- 
tories at Camden,_N_-J,— This instrument 
permitsTlse?urrnagnifications up to 100,000 
times, 20 to 50 times more than is possible 
with ordinary microscopes, thus enabling 



man to peer into a world invisible hereto- 
fore. With this super-microscope. Dr. Wen- 
dell M. Stanley of the Rockefeller Institute 
for Medical Research has made studies 
which indicate that it may be possible to 
watch invisible viruses at work. Dr. Stan- 
ley has isolated the virus which causes 
mosaic disease of tobacco plants and foimd 
it to be not only a disease germ but a crys- 
talline chemical. In this work, 
Dr. Stanley and an associate were 
I able to follow the interaction of 
tobacco mosaic virus molecules 
with certain smaller molecules, 
which is like seeing disease vi- 
ruses at work. If scientists can see 
far enough in this way, they might 
be able to follow the chemical 
process by which a cancer-caus- 
ing virus, if it exists in the body's 
cells in a latent or masked form, 
is stirred into action. 

Important chemical changes that 

Left, electron microscope in use. Bot- 
tom, left, elementary fibers that make 
up soap as they appear under magni- 
fication of 45,000. Right, diagram of 
microscope's essential parts 
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take place iri a diphtheria germ also have 
been revealed with the aid of the new in- 
strument. It has been found that the germ 
absorbs chemicals such as dissolved salts 
as do large living organisms. For example, 
potassium tellurite diffuses into the diph- 
theria germ and when inside is reduced to 
metallic tellurium in crystal form. Bac- 
teria of certain kinds have been shown by 
the enormous magnification of the electron 
microscope to possess solid cell membranes 
surrounding the fluid protoplasm of their 
bodies and serving as protective armor. 
Outer shells have been found on strepto- 
cocci, pneumococci, bacillus subtilis (the 
common hay bacillus), coliform and ty- 
phoid bacilli. Two types of bacteria have 
been found equipped with long, apparently 
tubular movable arms, called flagella, 
which help them move about. 

If a human hair could be subjected to 
magnification of the super-microscope, it 
would appear as large as California's giant 
trees, as wide as many city streets, and as 
thick as a water tank 40 feet across. A 
dime thus magnified would appear to be 
more than a mile in diameter. 

In the industrial field, the American 
Cyanamid Company is using the electron 
microscope in an effort to uncover new and 
important facts about the action of cata- 
lysts, which so mysteriously pi'omote 
chemical reactions. The company also 
plans to apply the instrument in the man- 
ufacture of special chemicals used in the 
leather and paper industries; the treatment 
of textiles; rubber chemicals and their ac- 
tion in prolonging the useful life of rubber 
goods; and synthetic resins, as well as the 
plastics and enamels into which they en- 
ter. Insecticides and fungicides, fertilizers 
and plant hormone substances and other 
chemical products also will be studied. 

James Hillier, who is a co-developer of 
the new instrument with Dr. V. K. Zwory- 
kin, associate director of the RCA research 
laboratories, explains that the microscope 
utilizes a beam of swift-moving electrons 
focused by electromagnetic "lenses" to 
produce images of minute objects on a flu- 
orescent screen (like those used in televi- 
sion) or on a photographic plate. 

In comparison with the first electron mi- 
croscope, which required a roomful of 
power-supply equipment for its opera- 
tion, a smaller commercial model is so sim- 
ple that it is ready for operation when 
plugged into an ordinary light socket. 

JULY, 1941 



Infrared ^Blackout' Camera 
Hides Flash Behind Filter 




Invisible flashlight behind infrared filter (top) fur- 
nished the only light for the snapshot of cat 



Firing a flashlight bulb inside a light- 
tight reflector, a Minneapolis newspaper 
photographer takes action pictures by the 
unseen light piercing an infrared filter. 
The "blackout camera" was developed by 
George Luxton, chief photxjgrapher of the 
Minne apolis Star Journal, after a London 
cameFamskn had Hashed a picture of Wen- 
dell Willkie and John Cowles, Star Journal 
publisher, during the blackout. Using in- 
frared-sensitive plates or films in the cam- 
era, he placed an infrared filter in front of 
the flash bulb of his synchronized flashgim 
reflector. The bulb was housed so that no 
light could escape except the invisible rays 
which passed through the filter. 
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In these days of compact living, of apart- 
ments and trailers and housing projects 
and bungalow villages for defense work- 
ers, it's not enough that a chair be simply 
a chair and a lamp only a lamp. Furniture 
must lead a double life. Look, for exam- 
ple, at that twin sofa above. By night it 
resolves itself into a single bed, twin beds 
or double bed, as you like. And that plas- 
tic-bound plywood boudoir set at left — fold 
down the mirror and it becomes a desk 
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y you d call that comfortable- 
looking dual piece at the left a chaise 
longue or chair-ottoman. But when com- 
pany comes, lift the top of the ottoman 
and lo, there are two chairs. Designed for 
tiny modern apartments is the stove and 
oven perched atop a refrigerator, above 
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Perched in a little place of its own in the 
loTjfi_standard (above), the radio, con be 
turned on and oflF \vithout rising from a 
comfortable easy chair. Both the radio and 
the lamp standard are of molded plastics 




Drop the hinged front of the table, above, and an ironing 
board comes out of hiding. Triple socket at the woman's 
fingertips connects the iron and perhaps a percolator 



With an elegant false front that gives it a 
lowboy efFect, the cedar chest (above) be- 
comes a decorative livingroom piece 



You'd never guess the chair at right makes 
a full-size single bed. The extending back 
folds flat against the cushion and a cover 



matching the upholstery conceals it 
JULY, 1941 
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Bike Couriers Hurry Meals 

To Remote Defense Crews 




These men use bicycles to carry food and^ 



defenders. 



everages to London's 
Boxes are mounted over the small front wheels 





As most of the balloon barrage anchorages in the 
vicinity of Lo ndon a rgjocated at points where it is 
mpossible'il^r crew members to do their own cook- 
mg, food is prepared at a central kitchen and trans- 
ported to the men by cyclists. Meat, vege- 

tables and sweets sufficient for a single 
crew are packed into a cubical box mount- 
ed over the small front wheel of the bicycle 
nd delivered 2 to 10 miles away. 

_^(^ 

Fading of Bursting Star Recorded 
6,000 Years After Explosion 

Using the 100-inch telescope on Mount 
Wilson, astronomers have uncovered evi- 
denp^'THaF completes the history of the 
^plosion of a star, the greatest known 
cataclysm in the universe. The explosion 
occurred, it is estimated, about 6,000 years 
ago, but was first noticed on earth in the 
year 1054 A.D., due to the fact that the 
star was so far away its light traveled 
30,000,000,000,000,000 miles over a period 
of 5,000 years before becoming visible. Old 
Chinese and Japanese records are the au- 
thority for the date of its first visibility on 
earth. At that time the brilliancy of the 



explosion was comparable to the 
light given off by the planet Jupi- 
ter, as seen from the earth, and 
probably equalled the light of 
several hundred million suns. To- 
day the star has collapsed and is 
only a white dwarf. The Mount 
Wilson finding was made by 
pointing the huge telescope at 
what is left of the star and record- 
ing its spectrum. Astronomers es- 
timate that the star's explosion 
was so great that gas clouds from 
it have been expanding for nearly 
900 years at a speed of 800 miles 
pel* second. 

- 3 3 3 

'Walk and Wait" Lights 
Control Pedestrians 

Pedestrian traffic lights embed- 
ded in sidewalk curbings at busy 
street intersections have been in- 
stalled at Montgomery, Ala. The 
signs are synchronized with the 
overhead vehicle stop-and-go 
lights and flash altemately the 
words "walk" and "wait" formed 
by Neon tubes. Both the top sur- 
face and facade of the curbing are 
illuminated so they are visible to 
persons approaching from either 
the sidewalk or street. The unit is 
housed in a metal container re- 
cessed in iJae curbing. 




Here pedestrian halts at "wait" sign. When the word 
changes to "walk," he can cross intersection safely 
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Aluminum Welder Spee ane Fabrication 



Production of airplanes may be 
speeded up by a new ultrafast 
machine for welding aluminum 
sheets. Tests on duralumin strips 
like those used in airplane fuse- 
lages produced a spot weld of 
double the strength required by 
the government for rivets, taking 
just 1/300 second for the weld. 
The manufacturers assert the ma- 
chine could replace with welds 
virtually all the 450,000 rivets that 
go into a four-engined "flying 
fortress" and that the time for 
building one of these big bombers 
might be cut in half. The weld is 
accomplished by a "pulsating" di- 
rect current of 25,000 amperes, at 
seven volts. 



Tests on duralumin strips indicate 
the machine at right can produce 
a satisfactory weld in 1/300 sec- 
ond. Its adoption in airplane 
manufacture might reduce great- 
ly the construction time 




Art School Teaches Color Camouflage for War Defense 




Anticipating a possible 
future need for many ex- 
perts in the art of camou- 
flage, th e. Mainzinger Ar^ 
School, at Detr oit, Mich ., 
is -teaching students h'?w 
color may be used effec- 
tively to conceal ground 
objects from enemy flyers 
in wartime. Pupils learn 
how to create serpentine 
outlines and fill the spaces 
with a maze of hues in 
order to conceal factories. 



Art director pointing out to a grtftip' o'f Students some 

a maze of colors and designs to conceal plants from air raiders 
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CIn one cubic mile of 
ocean water there are 
128,284,403 tons of com- 
mon salt, 17,946,522 tons 
of magnesium chloride, 
358,270 tons of magnesium 
bromide, 1,400 tons of 
fluorine, 90 tons of iodine 
and many other solids. 
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Trailer-blazing 



/I 



Xjst^ Behind the grotesque wooden 
mask, above, is an aged priest 
of the sect of Baboon-Men 

At right, an Ababua drummer 
thuds a message on the tom- 
tom to neighboring tribesmen 
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Part II 



I 



By Commander Attilio Gatti 

HE motionless shafle of i 



N t: 



ever- 
green matooba tree, the temperature 
is 104° Fahrenheit. How much hotter it 
is in the full blast of the equatorial sun, 
no self-respecting thermometer would 
care to record. 

Yet Dominick, the usual unlighted cig- 
arette dangling from his mouth, doesn't 
make one effort to get out of that glaring 
heat. Naturally not. He is only a dummy, 
built of sacking and straw and dressed 
like an Arab to act as a double in a scene 
we were to shoot of a cruel slave trader 
thrown down a precipice by rebellious 
slaves. When the scene was deleted, he 
remained; and Charlie used to sit him in 

These Mambuti pygmies are shy little fellows but 
make faithful friends. They helped track the okapi 
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AFRICAN JUNGLES 




Dominick, at the center of a circle of excited natives, was 
a prominent position in every new only a stuffed shirt but he brought us plenty of trouble 

camp. Natives would flock in to Below, an okapi, "living fossil" and cousin of the girafFe 

stare at our trailers, to offer wood 



and water, chickens, eggs, fruits, 
whatever else we needed. When 
they discovered Dominick, there 
would be shouts of half -fright- 
ened, half-amused astonishment. 

The farther we went from Stan- 
leyville, however, the more was 
their fright, and visitors and sup- 
plies constantly diminished. Yes- 
terday, putting up this camp in 
sight of a big village, we didn't see 
one native, and I began to worry. 

I sent a boy to the village with 
a message for the Chief. He found 
the village deserted, although red 
embers showed the huts had been 
abandoned only a few hours. I 
rushed Charlie in the station 
wagon to fetch the Territorial Ad- 
ministrator from his post a hun- 
dred miles north. 

Two anxious days later the Ad- 
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It took some time for the Ababuas to get used to the noise 
of our radio, the recorder— and to the mysterious Dominick 



Preparing to take the jungle trail, we fas- 
ten snake-bite kits to every man's belt 



ministrator arrived, 
greeted us, then stopped 
abruptly in front of the 
dummy. 

"Ah!" he said, with a 
grave face. 

Then the story came 
out. During recent years, 
among these Ababuas, 
there have been many 
violent deaths and mys- 
terious disappearances. 
Some victims have been 
found, horribly lacerated 
by the leopard's claws, as 
the white authorities 
thought; or, as the na- 
tives believed, by the 



Violent deaths among natives were 
blamed on the claws of a leopard-man 




Lower left, Ababuas flocked to camp 
bringing eggs, fruit, chickens, water 

At right, below, is a herd of mzei — 
smallest and most vicious of elephants 



claws of a leopard-man. 

One day a planter, one 
of the two white men liv- 
ing in the territory, re- 
ceived from America a 
bottle of rum displaying 
on its label a negro's head 
and chest. By coincidence, 
about that same time a 
Chicago packer sent to 
Africa a consignment of 
corned beef, using the 
picture of a native as a 
trademark; dozens of 
these tins appeared in the 
only store in the Ababua 
countiy. 

People, meanwhile. 
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The jungle Vachts) line up before a village of Mang- 
bettus, wFosTfathers besieged Stanley's followers 

were continuing to disappear mysterioiisly. 
In their stead appeared that bottle, which 
the planter's boy announced was filled 
with native blood; and those tins, evident- 
ly containing flesh of vanished tribesmen. 

This idea was too dramatic not to fasci- 
nate the crude mentalities of the Ababuas. 
The story spread like fire, labor deserted 
the plantation, the trader had to close the 
store and run for his life, the Adminis- 
trator got a super-headache. 

At the climax of this inflammable situa- 
tion, we approach, pre- 
ceded by terrifying mes- 
sages bouncing from one 
tom-tom to the next, 
"Here they come," the 
drums say, "the headmen 
of the Bwanas who kill 
natives, and put their 
blood and flesh in bottle 
and tin." Our big trailers, 
with their electric plants 
going even when the 
wheels remain motion- 
less, evidently are herald- 
ed as factories in which 
we carry on our macabre 
industry. 

And here Dominick en- 



Twenty-foot crocodiles lie on 
the river bank hoping your 
bridge of vines will fall 
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Tumbako, our pygmy friend, 
earned his name from the 
way he called for tobacco 
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Natives who might have attacked us 50 years ago now entertain us 
Pygmies wove us a vine bridge high over crocodile-infested river 




You meet terrifying beasts in Africa, but don't be alarmed if you 
run into that horned monster below, for he's only a chameleon 

The captive okapi traveled to camp under his own power in bot- 
tomless cage at right. Pygmies cleared a path through the jungle 



ters. He is imagined to be 
a poor devil of a native, 
stuffed for use as an em- 
blem of our horrible trade. 

After such a build-up, 
naturally it takes some 
time to persuade the 
Ababuas to come back 
and lose fear of us. But 
no time at all to give 
Dominick a well-aimed 
kick that dissolves him 
into his elements of 
straw, wood and sacking. 

The Wagenias last 
month, the Ababuas to- 
day, have given you the 
first taste of a world of 
customs, of mentalities, 
barely touched by civili- 
zation. But now we will 
abandon the luxuries of 
our big camp and this 
lone road crossing the 
200,000 square miles of 
equatorial jungle, and 
plunge into another world 
which has remained un- 
changed for thousands of 
years. 

Put on a good pair of 
boots, so that no cobra or 
mamba can strike at your 
legs. No, don't wear 
shorts, unless you want 
poisonous thorns, insects 
and nettles to inflame 
your knees. Trousers of 
heavy khaki drill are the 
thing. Fasten securely 
your helmet strap. At 
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every step, branches will try to tear it off 
your head and around one of them a naja 
might be coiled ready to strike you in the 
neck, and that means instantaneous death. 

Is the snake-bite kit fastened to your 
belt? Is your rifle loaded and on the safe- 
ty? Vines will try continuously to snatch 
it from your hand. Some might catch the 
trigger and I wouldn't be amused to re- 
ceive an accidental bullet in my back. Why 
not keep it unloaded, or let a native carry 
it? What would you do, then, if a leopard 
falls on you from a tree; if a pygmy buffalo 
attacks you, or a herd of mzei, the smallest 
and most vicious elephants, suddenly 
charges? No, keep your rifle with you ev- 
ery minute. Try to put your feet on the 
very marks of mine, not to fall into a spot 
of quicksand or stumble onto a caravan of 
millions of biting ants. 

The boys will follow us; with our tents, 
beds and supplies on their heads, they 
know their only defense is to stick near us 
and our rifles. Mrs. Gatti will close the 
march with the cameraman. 

All ready? 

"Ngufu, boys! Funga safari!!" 

Of course I wouldn't dare to get into this 
jungle for a moment without Mambuti 
pygmies for guides. We would be lost im- 
mediately. I know well this old elephant 
path, but beyond their village I wouldn't 
venture without them. 

See those trees? Mahogany, ebony, Cot- 
tonwood, ironwood, rubber, wild cocoa. 
Some of them are 200 feet high, sixty 
aroxmd the base; many are still unnamed 
by science. In one expedition I gathered 
36 kinds of moss that a botanist is now 
classifying. No white man has ever been 
in this unending expanse of semi-light and 
deep darkness long enough to discover 
even the thousandth part of the secrets it 
contains. Only its borders have been 
mapped. There are rivers, mountains, 
swamps, mammals, snakes, insects, birds 
of which nothing whatever is known. 

Psst! Stop! 

O.K. They have gone. What a racket 
they made, running away. Two giant for- 
est hogs, five feet high, seven from snout 
to tail. Prehistoric animals, too. Bones 
similar to theirs can be found fossilized, 
millions of years old. 

But wait until you see the okapi, the best 
"living" fossil of all. Discovered only forty 
years ago, not until 1919 was a live speci- 

(Continued to page 178) 
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Self'Feeding Small-Part Bin 
Is Loaded Through Top 




Bottom bin replenished by filling chute at back of^ ^ 
case. Diagram shows arrangement of chutes and bins 

Individual compartments of a bin fork^ 
storing separate supplies of nuts, screws, >^ 
washers and nails are so arranged that 
they can be filled through the top. TherS^ V 
are 12 compartments, each having an open- *^ 
ing at the front of the bin where workers 
may readily help themselves to any of the 
parts, the latter feeding downward by 
gravity as they are used. The bin meas- 
ures 9 by 16 inches. 



is y by lb inc 



Room Humidifier Is Kept Filled 
By Automatic Valve 

Connected to the 
air vent of a hot- 
water radiator, an 
automatic room 
humidifier keeps 
itself filled with- 
out further atten- 
tion. It is a copper 
evaporating pan, 
built flexibly so 
that it will fit be- 
tween the coils of 
any radiator. As 
the water in the pan rises to the level of 
the valve, the flow is automatically shut 
off. Evaporation lowers the water level 
and the valve opens. This system also 
keeps the radiator free of air. No tools are 
required to install the humidifieijp 

00 a^xXc^'^^K <eJL-^ 





CARRYING^ TORCH 

"DORN during the excite- 
ment of the first world 
war were two of the most im- 
portant industrial twins that 
ever joined the huge family of 
mechanical devices and meth- 
ods which constitutes Amer- 
ica's mass production system. 

These twins, welding and 
flame cutting, have grown so 
steadily and quietly during 
the generation between con- 
flicts that not until the United 
States started to prepare for 
defense in recent months did 
the nation begin to realize 
how much the husky pair have 
changed the industrial picture. 

In the factories, arsenals, 
shipyards and steel plants of 
the country today they are 
literally carrying the torch for 
industry, lighting the way to- 
ward the goal of preparedness. 

Strangely enough, the art of 
electric resistance welding 
was discovered and demon- 
strated early in the year 1886 

Left, closeup of welder in protective 
helmet. Welded construction provides 
greater mechanical strength, more 
compact designs and lighter weights 
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Circle, oxy-aeetylene process callecf"gouging re- 
moves narrow strip of metal from steel plate. 
Right, portable flame-cutting apparatus in use 
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but for some reason no one did much 
more than talk about its possibihties 
for nearly thirty years. At the begin- 
ning of the first world war, welders 
were so scarce that, garbed in their 
unearthly hoods, they looked as queer 
as men from Mars and were as seldom 
seen by most of the public. 

Then came that war and the indus- 
trial speed-up. Frantic executives del- 
egated with the duty of producing car- 
go ships in months instead of years 
hesitantly tried welding in the place of 
riveting in some spots. Munitions pro- 
ducers and other war-material manu- 
facturers gave the few expert welders 
then trained a chance to prove their 
art would save time and money. Flame 
cutting was employed more widely. 
Just about the time the torch was on 
the way toward popularity in the fac- 
tories of the nation, the war ended and 
welding became better known for its 
failures than for its successes. 

One weakness was the tendency of 
the metal when fused to absorb enough 
oxygen and nitrogen from the atmos- 
phere to lower its strength. Another 

Right, multiple flame-cutting operation which 
makes possible absotOTeunifortnity of size, ac- 
curate spacing of openings, clean-cut edges and 
exact duplication of parts 
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Above, welding sections for 
large waterwheel generator 

drawback was the scar- 
city of expert welders. 
The welding tool, wheth- 
er of the arc or resistance 
type operated by elec- 
tricity through electrodes, 
or the blowpipe type, us- 
ing oxygen, other gases 
and a flame, became 
mostly a handy adjunct 

Right, workman weiding giant 
turbo-generator frame in West- 
inghouse plant 
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Above, sphere for storing hydr 
gen gas, fuel used irt tool making 

of small shops and was 
used mainly for minor re- 
pairs, like those on auto- 
mobile parts. 

Shipbuilders continued 
to weld on repair jobs. 
The railroads also patched 
boilers and tubes and 
fixed broken metal parts. 
Steam engine and ma- 
chinery plants used weld- 
ing, but this was also to 
mend, not to manufacture. 
In England, an entire 
barge was successfully 
welded for channel serv- 
ice; still the lesson was 
overlooked. 

But scientists and in- 
dustrial engineers had not 
forgotten the wartime 
work. Through constant 
research, the quality of 
arc welding was stepped 
up by putting a flux coat- 
ing on electrodes to offset 
the effect of gases of the 
atmosphere, and improv- 
ing temperature controls. 

Left, steel flooring being fabri- 
cated with arc welders 

Courtesy General Electric Co. 
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The efficiency of oxygen 
welding and cutting was 
gradually increased by 
raising the purity of this 
gas from 97 percent to 
99.5 percent, a vital im- 
provement. 

Large electrical com- 
panies, like General Elec- 
tric and Westinghouse 
began to weld machinery 
parts. Here and there 
welding replaced riveting 
on industrial building 
frames. Central refriger- 
ation system manufactur- 
ers were early to try 
welding. A tank manu- 
facturer induced a buyer 
in the oil fields to try a 
great storage tank with- 
out rivets. A steel press 
was produced costing lit- 
tle more than one-third 
of the estimate including 
a cast frame. A Chicago 
manufacturer began to 
weld gear blanks rather 
than cast them. Steel cor- 
porations started to weld 
some products rather 
than cast or forge, Beth- 
lehem Steel welding some 
huge ladles with a 190- 
ton capacity. 

Welded tugs began to 
appear on the lakes and 

(Continued to page 166) 




Above, masked welder joining two beams in building in which 2,300 
pounds of welding rods replaced 30,000 pounds of rivets 

Below, building up worn ends of railroad rails by the weld[aq-4» r B co ss- 




Below, air mechanics students at work in mass-welding class. Three 
hundred army men are to take course in this New York school 



Snowflake Crystals Preserved in Plastic Film 




Top, Vincent J. Schaefer with his snowflake casting equipment; microscope is used only to pick out the 
flakes he likes. Bottom, left, making casts on a glass slide; right, enlarged photos of casts 



Permanent castings of snowflake crystals 
are being made by coating the flakes with 
a thin, transparent plastic film. As worked 
out by Vincent J. Schaefer o f Gene ral 
Electric Research Laboratory, the only 
essintraIsTorTHe~]ob7besides a snow flurry, 
are a board or light table covered with 
black velvet to catch snowflakes, a tooth- 
pick for picking them up, some glass mi- 
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croscope slides and a solution of the plastic 
known by the trade name of -Eormyar 
15-95. This equipment is used outdoors so 
its temperature will be the same as the 
surrounding air when the snow falls. A 
snowflake selected as suitable is laid in a 
drop of the plastic solution on the glass 
slide, and another drop placed on top o: 
the flake. Soon the solvent evaporates 
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leaving the flake incased 
within a shell of resin, 
which may be taken in- 
doors for study or pho- 
tographing through a mi- 
croscope. The solution so- 
lidifies into a mold with a 
thickness about 8/100,000 
inch. By modifying the 
method, permanent rec- 
ords can also be made of 
such perishable forma- 
tions as hoar-frost and 
frost crystals. 



Jap Fire Fighters V^dcc^j^oi^^^ "i 
To Put Out Air^Raid Eiri 
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Paint Mixed in Can 
By Self -Timing 
Conditioner 

Paint that has been 
standing on the store shelf 
may be mixed thoroughly 
before it is delivered to a 
customer by placing the 
unopened can in a paint 
conditioner equipped with 
a self-timer. The machine 
will automatically stop 
operating at the end of 
any predetermined peri- 
od of time up to fifteen 
minutes, according to its 
setting. Four one- quart 
cans of paint can be mixed 
at the same time. 





Conditioner for mixing paint in the can may be set to 
run for any length of time up to fifteen minutes 



Wearing special heat-resistant suits, these "minute men" of Japan use the 
bombs strapped around their waists to put out fires started by air raids 

Well protected by heat-resisting suits, Japanese firemen, 
whose job it is to answer air-raid calls, also have fire- 
extinguishing bombs strapped to their waists. The bombs 
literally blow out flames, being particularly useful in cases 
where the fire has not gained too much headway. 

— 

Postcard Duplicating Machine " 
Operated by Hand ^ 

Housed in a one-piece plastic case mold- 
ed of Textolite^ a simplified postcard du- 
plicator, operated by hand, produc.es copies 
at a speed of 1,000 
cards per hour, re- 
sulting in low op- 
erating cost. Sten- 
cils are inexpen- 
sive and require 
only a few minutes 
of typewriting or 
work with the 
stylus furnished 
with each machine. 

A gravity feed makes insertion of cards 
easy and insures evenness in printing and 
registration. Printing pressure is equal- 
ized by a full-floating assembly, resulting 

runs. 



in uniform copies in large an^mall 
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Above, car "waltzing" over 
"vi'obble road" at Ford test 
track. The section consists of 
double line of staggered 
concrete mounds over which 
cars weave, twist and leap 
at 30 miles per hour. Right, 
examining "fifth wheel" that 
records speed. The wheel is 
attached to a car undergo- 
ing tests at the General Mo- 
tors proving ground 

Photo courtesy Cadillac Division 
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Auto manufacturers subject stock cprs and trucks to the 
toughest tests they can devise in order to establish the 
worthiness of new designs. Left, army truck negotiating 
difficult descent a t. Dodge plant. Below, test car "reach- 
ing for the stars" in night run on steep grades 
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Circle, here's what happens when test car speeds through water pit to 
check resistance of parts to moisture. Above, control panel at which 
operator can create a blizzard to test Mercury in tunnel 



Right, panoramic view of Ford 
test track showing three ser- 
rate sections. This is one of the 
most complete "torture" layouts 
in the industry. When test driv- 
ers complete their work the cars 
are torn down and studied, part 
by part, to insure the ultimate 
in performance in models ap- 
proved for production. Ford 
alone conducts runs approximat- 
ing 5,000,000 miles each year. 
Below, what happened when a 
Plymouth test driver sped 
through a cornfield at 40 miles 
per hour. This sort of punish- 
ment tests axles and frames. 
Among other tests are those on 
Belgian block roads where 
boulders projecting as much as 
six inches above a concrete bed 
pound and jerk a car unmerci- 
fully, and a mud pit in which 
clay and water six inches deep 
form a quagmire through which 
cars skid and slide 
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Paddles for Truck Wheels 
Pull Through Mud 




the upper edge of the can and placing it 
across the top at intervals. This incon- 
venience can be overcome by using a strip 
of metal that serves both as a brush holder 
and handle for the can. Available for half- 
pint, pint and quart cans, it is shaped to 
clip onto the top and bottom edges, having 
an extension above the can on which the 
brush may be suspended so all the drip- 
pings fall inside the paint can. A loop out- 
side the can torms a carrying handle. The 
wiping bar consists of a separate piece of 
heavy wire bent so it will stay in place 
when wedged against the top edge. This 
provides a straight instead of a curved 
edge for wiping the brush. 
/ /^i b 

V Cause of Motor Vibration Found 
With Lightweight Meter ^ * 



Rim equipped with paddles fits outside truck wheel 

Attached to the outside of each rear 
wheel, an auxiliary wheel for trucks is 
equipped with protruding fins to assure 
traction when traveling over muddy roads. 
On the pavement, the paddles clear the 
road by three inches. 



lint Brush Holder and Wiper 
Keep Can Clean 

Paint cans used in the home usually be- 
come soiled from paint running down the 
"outside, the result of wiping the brush on 




Left, wiping bar; right, brush holder and handle 




Frequency of vibration is indicated by meter scale 

Troublesome vibrations in machinery'^ 
can be located with the aid of a vibration^ 
frequency meter weighing only half 
pound and operated by hand. It automat- 
ically indicates frequencies between 500 
and 20,000 a minute. Manipulating a 
knurled knob helps to determine the fre- 
quency of vibration which is read directly 
from a calibrated scale on the frame of 
the instrument. 
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CNames and addresses listed in the index, 
page 4-A, show where to buy manufac- 
tured products described in this magazine. 
Say you saw it in Popular Mechanics. 
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Double-Deck Stretcher Ipits in Delivery 'truck 



Shortage of a*Jnihmaifc^§' 
inspired the invention of 
a double-deck stretcher 
carrier that holds four 
persons. It is a light- 
weight iron frame de- 
signed to fit into a deliv- 
ery truck in less than a 
minute, thus converting 
it into an ambulance. 
Test patients stated that 
riding in this fashion is 
as comfortable as a ride 
in an ambulance. In- 
vented by Mabel Board- 





Lightweight metal frame designed to 
carry four stretchers, above, can be 
placed in a delivery truck, as shown 
at left, converting it into an ambu- 
lance whea emergency may demand %» 



maij," secr^ary of :the American 
Red CrosSj^Jth^^frame handles 
standard stretchers. Besides the 
Red Cross, military and govern- 
ment health agencies are plan- 
ning to acquire large quantities of 
the frames for use in hospitaliza- 
tion work. It will save the ne- 
cessity of keeping hundreds of 
expensive ambulances in readi- 
ness for emergencies. Instead, 
trucks may be borrowed from 
commercial organizations and the 
stretcher frames placed inside 
quickly to receive patients. 



Disk File for Flat Surface Smooths Automobile Fenders 



Used with a scouring motion when work- 
ing on rough surfaces, a disk file grinds to 
a smoothness not possible with sanders or 
other files. It has particular advantage in 
rubbing fenders to a smooth finish after 
large dents have been pounded out. A 
strong center handle gives a good grip for 
operating the tool which is made in several 
styles, including rasp surfaces. 



CMotorists burned 22,079,789,000 gallons 
of fuel in the United States during 1940, an 
increase of 6.5 percent over the amount 
they used the previous year. 
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Disk file with upright handle smooths large surface ^"^^ 
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Dry 'Land ^Bbat^ Helps Soldiers 
Learn Landing TactiCs " 




z 



While one crew roelts this dry-land "boat" other soldiers climb down the 
side to get the "feel" of making a landing from a troop transport ship 

Lack of a transport ship and ocean beach does not deter 
men of the 53 rd Infantry at Camp Ord, Calif., f rom going in 
for landing party exercises. ScaffoMirig 
with a net draped over one side, which the 
men call "black beauty," is made to simu- 
late high-sea conditions by rocking and 
pitching it with ropes and pulleys. On the 
order to "go over the side," soldiers scram- 
ble down the net and into a small boat vm- 
demeath as though they were actually in 
the act of making a landing. 



larges more sideways as 
it grows. The larger head 
of Ijie intellectual person 
is due in part to continu- 
ing increase in size of the 
brain inside the skull, 
even late in life. As the 
growing brain must makV , 
a place for itself the skuH-^ 
g^ts thir^jer and larger. 

*Bike* Bar Detachea 
To Convert It for 
Man or Girl "N^ 

Four simple parts which ^ 
can be attached to the 5^ 
frame of any standard bi- ^ 
cycle make it possible to^Ji 
convert the "bike" from L 
man's style to woman's, ^ 
or vice versa, in two min- 
utes. The invention, pat-A 
ented recently, consists of^ 
changeable bars that con-^ 
nect the steering post with 
either of two points on th^ 
saddle post. There is no \ 
loss of strength nor sac-^;;^ 
rifice in appearance. 
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American Heads Grow Broader 
As We Do Less Chewing 

Americans are developing broader heads. 
This is found to be particularly true of the 
intellectual classes, Dr. Ales— Hrdlick^ 
purat or of physical an tfiropology of the 
sonian Institution, reports after a 
stu3y~^bf large^foups of three-generation 
Americans and of a group of America's 
foremost intellects. One factor, he says, is 
the increasing use of softer and more con- 
centrated foods requiring less chewing, 
especially in childhood. For lack of exer- 
cise the chewing muscles along the sides of 
the skull are less developed, and with less 
pressure from these muscles the skull en- 
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The man's bicycle, top, is converted for woman's use, 
below, by changing position of the detachable bar 
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fju BATTLED 




Left, power change switch at General Electric short-wave transmitters, South Schenectady, N. Y. Right, 
the 100-kilowatt transmitting tube of WGEO, western hemisphere's most powerful short-wave station, 
is cooled by a constant stream of water pumped through it. The delicate filaments are replaceable 

'^HERE'S a world-wide war of 
ideals being waged in the air, 
and Uncle Sam's in the thick of it. 

The battle of beams is fought 
around the clock. The nation's 
great short-wave broadcasting 
stations fling out broadsides of 
truth to explode over Europe, 
Latin America and the Far East, 
and blast away at propaganda un- 
favorable to American customs, 
beliefs, products and policies. 

It's a conflict that started years 
before Nazi troops marched into 
Poland. It will certainly continue 
through the current war and prob- 
ably through the post-war contest 
for trade, regardless of the out- 
come of hostilities. 

One of the most spirited "arma- 
ment" races in the world is going 
on in the laboratories and facto- 
ries where radio transmission in- 

Dr. Peter Wold and students of Union Col- 
lege physics department broadcast audible 
breaking down of atoms into electrons 
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Top, a 6. E. engineer inspects 
WGEO transmitting equipment 

Right, antennas and beam 
changing equipment of Schenec- 
tady "propaganda" stations 

struments are conceived 
and manufactured. De- 
termined to meet word 
with word, kilowatt with 
kilowatt, Uncle Sam has 
told this nation's short- 
wave stations, many of 
which were too weak to 
reach foreign countries 
effectively, to step up 
their power or step out of 
the picture. A few stepped 
out, but ten stations are 
spending more than 
$2,000,000 to bring their 
transmitters up to the 50- 
kilowatt minimum power 
standard ordered by the 
Federal Communications 
Commission. Two others 
already qualify. 

Though American en- 
gineers were the first to 
discover the advantage of 
short waves for transmis- 
sion over great distances, 
few Americans took no- 
tice of the shafts aimed at 
this country during the 
pre-war years from sud- 
denly powerful European 



stations. These propa- 
ganda broadcasts told 
South America the Unit- 
ed States was imperialis- 
tic; told Asia that Amer- 
ica had designs on China. 

It was not until 1939 
that Uncle Sam had a 
voice equal to the over- 
seas transmitters. Early 
in that year, General 
Electric, which since 1923 
has operated short-wave 
stations at Schenectady, 
N. Y., equipped WGEO 
for 100-kilowatt opera- 
tion, making it the most 
powerful short-wave sta- 
tion in the hemisphere. 

Two 100-kilowatt tubes 
with demoimtable fila- 
ments, the first ever made, 
were built for the station. 
At the same time special 
double panel antennas, 
designed by Dr. Ernest 
F. W. Alexanderson, 
which increase signal 
strength 10 to 20 times in 
a given direction, went 
into service on WGEO 
and a sister station, 
WGEA, in Schenectady, 
directed on London, Rio 
de Janeiro and Buenos 

Below, testing characteristics of 
vacuum tubes in laboratory 
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Aires. General Electric 
also added a third short- 
wave station, KGEI, at 
San Francisco, beamed 
alternately on Latin 
America and the Orient. 
Other American short- 
wavers began to improve 
stations and programs. 

Meanwhile, in the bit- 
terness of war, anti- 
American radio tactics 
became even more dis- 
agreeable and Europe be- 
gan to broadcast propa- 
ganda all over the dial. 

Finally Uncle Sam got 
mad. Surveying his arm- 
aments in this war of 
words, he found only 
WGEO and the Crosley 
Corporation's WLWO in 
Mason, 0.,now increasing 
fi'om 50 to 75 kilowatts, with power enough 
to cut through the tropical static to South 
America under all conditions. A few 
months ago came the order to speak up to 
at least 50 kilowatts, or to shut up. Those 
speaking up are: World Wide's WRUL and 
WRUW, Boston; Columbia's WCBX, on an 
island in Long Island Sound, and WCAB, 
Philadelphia; National Broadcasting Com- 
pany's WNBI and WRCA at Bound Brook, 
N. J.; Westinghouse's WBOS and WPIT, 
and General Electric's WGEA and KGEI. 

No governmental control over programs 
has been established despite the diplomatic 
nature of the foreign contacts. The short- 
wave stations will not meet dirt with mud, 
but present news and facts, a policy which 
is certain to stand out in the scrambled 

(Continued to page 185) * 




Before the precise hand-finishing, quartz crystals for 
ing short-wave transmitters at proper frequency are 
ness by machine lapping. Time switches control 



use in maintain- 
reduced in thick- 
the operation 
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Mrs. Carl Ekiund of Os- 
sining, N. Y., talking over 
the WGEA microphone to 
her husband, then with 
the U. S. Antarctic Expe- 
dition in Little America 

The map shows how G. E. 
short-wave stations at 
San Francisco and Sche- 
nectady are beamed to 
fan out over the Orient, 
Europe and Latin America 
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Movie Camera Fans Rent Idle Stage Settings 



Members of motion picture cam- 
era clubs who do not own scenery 
and "props" for filming screen 
plays are turning to the Little 
Theater groups in their localities 
that often are willing to allow 
them to use stage, backgi-ounds, 
furnishings and lights for a small 
fee while the players are not re- 
hearsing. Over a long period of 
time a Little Theater group accu- 
mulates varied sets that represent 
the past, modem and futuristic in 
both interiors and exteriors, and 
usually there are plenty of deco- 
rations as well as a wardi'obe of 
costumes to match any of the pe- 
riods. One group that offers its 
facilities to amateur movie fans 
is the Players Work Shop, of Los 
Apgeles, Calif. 

Nicknames for Car Parts 
Used at Assembly Line 

Workers at automobile assem- 
bly lines, shunning conventional 
names for the parts they handle, 
have evolved a jargon of their 
own. For instance, the uninitiated 
might wonder at hearing an as- 
sembler ask to have a "blue goose" 
bring him a "bunch of bananas" 
and to take along a "fish pole" for 
the "chatterbox." Of course, the 
- blue goose is a man who makes 
special deliveries of assembly ma- 
terials when regular stocks run 
low, and he wiU know that a ba- A 
nana is a bumper guard, while ^ 
chatterbox and fish pole designate ^ 
a car radio and aerial. Here are~^ 
^ other spicy examples: Rearview 
'^mirror is called a cheater; sun 




visors. 



blinders; floor carpet, the^^ 



Two members of motion picture club, top, filming a scene for 
screen play on Little Theater stage. Center, rehearsing actress 
in period pictures. Bottom, picking out backgrounds which are 
still in storage from past productions 



rag; rear end body section, baUoon* 
aiisembly; overdrive, booster; 
metal ring around push-button^\ 
.door controls, horse collar; direc- ^ 
T^tion indicator, flash or firefly; bat- 
^*^ery, juice box; carburetor, pot;^ 
"exhaust, snort pipe; crankshaft, 
wrinkle rod; tire, hoop; inner tube, 
wind bag; and a car with right- 
hand drive is a foreigner. 
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Compact Two- Way Radio Built for Lightplane 

Combining advantages of com- 
pactness, light weight, simplicity 
of operation and reasonably low 
price, a two-way radio now avail- 
able answers the need of the light- 
plane owner for a communication 
system. Complete with batteries, 
headphones, microphone and 
shock-absorbing mountings, the 
equipment weighs 10 '/2 pounds, 
being housed in two cases each AVz 
inches wide, 3% inches high and 
7% inches deep. One case con- 
tains the receiver-traiismitter, and 
the other the batteries which have 
a useful life of more than 100 





Two small handfuls — one 
case containing a two-way 
radio unit and another the 
batteries, etc. — weigh only 
10'2 pounds, making com- 
pact radio communication 
system for lightplane 



Receiver-transmitter may be 
mounted on plane floor near 
pilot. Volume control and 
tuning knob operate the re- 
ceiver, while a press-to-talk 
button is the only control re- 
quired for transmitter 




hours. The transmitter, of 2V2 watts, is ca- 
pable of broadcasting 35 to 50 miles, and 
the receiver has a range of 150 to 200 miles 
for radio beacon signals, airport and 
weather information. There are only two 
receiver controls, the tuning knob and vol- 
ume control, while the microphone has but 

JULY, 1941 



one control, a pushbutton. For the pilot 
who wants only a receiver, the radio and 
batteries are housed in a single case 
weighing little more than five pounds. 

COver two billion nickels have been minted 
since Congress authorized t^e coin in 1866. 
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Three Big Bombers Used By Royal Air Force 
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ROTATING OII HYORAUIIC 
TURRETS WITH 2 OR 4 GUNS 



TAIL 
LIGHTS 



7^ 



HANB RAJlS 



PARACHUTE 
FLARES 



AERIAL 



OXYGEN OR 
BOTTLES 



I 

CAfWALK 



CHUTE FOR 
FLARES OR 
LEAFinS 



Here are the three principal bombing planes that 
Great Britain's Royal Air Force has been using in 
almost nightly forays against German and ltalian_ 
military objectives. Below, the powerfuj .Welling- 
ton, built on a basketlike principle which elimi- 
nates such main structural components as wouici 
cripple the whole plane if they were smashed 



ROTATING, 
RETRACTING 
GUN TURRET 



SMALL 
BOMBS 



RUDDER X 
MASS 
BALANCES 



88 



POPULAR MECHANICS 



Ccr 



Planes for Long'Distance and Precision Raids 



RADIO 
DIRECTION- 
FINDING lOOP 



GRAVITY 
FUEL \ 



Above, the Hampden medium 
bomber wAh flying qualities 
especially suited to precision 
tasks like the bombing of the 
Dortmund-Ems canal and the 
. . Munich Beer Hall 



PHOT'S 
SEAT 

SWIVEIED 
FOR 

WORK AS 
NAVIGATOR 



BOMB SIGHTS AND 
TAIL-DRIFT SIGHTS 



\ ROTATING Oll-HYDRAUIIC 
TURRETS WITH 2 OR 4 GUNS 




f ♦ 



FRONT GUNNER 
WHEN BOMB- 
AIMING 



NOSE UGHTS 

FLAT GlASS AIMING WINDOWS 



Above, the huge Whitley, used in long- 
distance raids on Tfalian objectives. It car- 
ries a large load of bombs. Inset, center 
right, forward compartment of the Whit- 
ley, showing additional details. Except for 
fabric cover on the Wellington, all three 
bombers are all-metal 

JULY, 1941 



89 



Cr.: 



Outboard Motors Ferry a Tank on Pontoons 




In maneuvers on Fort Knox reservation, army engineers ferry a tank on pontoons. Notice outboard motor, left 



Four outboard motors attached to pon- 
toons gave the army oarsmen a boost in 
ferrying a tank across the Salt River on 
the Fort Knox reservation recently. The 

FlamC'Throwing Snowplow Melts Ice Missed by Blade 



equipment used in the maneuver was con- 
structed by the army engineers from parts 
of a regular-pontoon bridge and a section 
of a portable steel truss bridge. 




BLADE TO REMOVE 
EJ^CESS SNOW 

ADJUSTABLE 
CASTERS 



6* AIR LINE FROM 
BLOWER ON TRUCK 



Snow and ice missed by 
the plow are melted and 
^ water remaining on the 
pavement is removed by 
a machine invented by 
^ John B. Sweeney, of the 
. Allegheny-Gounty, Pa., 
fj^ Bureau of Maintenance. 
The apparatus, which is 
■i^^shed by a truck, was 
designed especially for 
J use on the runways of the 
County Airport at Pitts- 
burgh, Pa. Even in the 
severest snow storms it 
is able to keep clean a 
; runway 150 feet wide. A 
movable blade in front of 
the unit sweeps aside ex- 
'fcj^ss snow. Behind the 
4*^ blade is a snow melter, 
^ consisting of a boxlike 
......... .j-x». i> combustion chamber 

Snow removal truck has broad heatmg chamber mounted in front to melt 

snow, and squeegee underneath. Top, cleaning snow from airport runway open at the bottom, intO 




' J"INSULATicli 



6 BURNERS 

iTEEL COMBUSTION 
CHAMBtR 
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which six oil burners shoot flames 
creating a temperature of 2,000 
degrees Fahrenheit. Water left on 
the runway by the heater is 
squeegeed off by a board beneath 
the truck. On the truck is a 350- 
gallon fuel tank and a six-inch 
blower that supplies pressure to 
atomize the oil. The unit travels 
6 to 15 miles an hour, depending 
on the depth of snow. On high- 
ways it is believed capable of 
clearing two lanes at a cost of 
about two dollars per mile. Where 
excess water may be encountered, 
a centrifugal pump and small tank 
can be installed on the truck to 
suck up the water from the road 
and throw it 75 feet to either side. 
In that case, additional squeegee 
boards at the sides would aid in 
collecting water under the pump. 



Ultrahigh'Speed X-Ray Picture 
" Freezes'* Electric Shaver 



tnefled oi 



Painting Enamefled on Steel 
By Mural Artist 

Although the art of enameling 
on metals has been traced back to 
ancient times, a Cleveland artist, 
H. Edward Winter, is acclaimed as 
the~ftrsl in this country to do a 
mural painting in enamel on steel. 
Using modern technical equip- 
ment to improve on the ancient 
art, Mr. Winter is engaged in pre- 
paring a mural panel for the post 
office at Cassville, Mo. 





The art'ist enameling a mural painting on steel with a spray gun 



This X-ray of a man shaving was taken at 1/1,000,000 second 

Through the magic of X-rays, engineers are able 
to peer into the interiors of machines and take pic- 
tures at a speed of 1/1,000,000 second to study what 
happens within while the machine is running. One 
photograph of a man shaving "stopped" the electric 
shaver as it ran full blast, its tiny 
motor making more than 116 rev- 
olutions per second. Similar pic- 
tures may be made of larger mo- 
tors, even through their heavy 
metal coverings. High-speed 
X-ray photography, developed by 
Dr^ C. M ^ Slacks of Westingho use 
Research - Lamp Laboratories, 
Bloomfield ^. J., uses a tube pro- 
ducing X^^ys instead ^ visible 
light as for ordinary flasn photos. 
Condensers, charged to about 
90,000 volts, release the current 
suddenly, resulting in a jolt that 
takes place in about one micro- 
second, or 1/1,000,000 of a second. 
Such speed, however, is required 
only where the parts to be photo- 
graphed move at high velocity. 



JULY, 1941 



91 



Cnr 




Don't hold your arms rigid if you fall backward (left); you may break them. It's safer to bend 
them (right) to absorb the shock and try to sit down and roll back onto the shoulders 



COMEONE you know is going to tumble 
downstairs or fall of¥ a ladder before 
the year is over and be seriously hurt. 
There is even a good chance that it will 
be yourself. 

Nearly five million people in the United 
States will be hurt in accidents in their 
homes this year and about 32,000 of them 
will die. Yet in the same length of time a 
small group of Hollywood stunt men will 
deliberately flirt with death thousands of 
times and the chances are that not one of 
them will even break an arm. 

True, when a stunt man has a bad fall 
he does it on purpose while your accident 



is certainly unexpected. Even so, there are 
a few tricks the stunt man knows that may 
save you some broken bones the next time 
you trip. The first thing a stunt man learns 
is the truth of the old saying: "It isn't the 
fall that hurts you, it's the sudden stop." 

Remember that, the next time you dash 
around a corner and bump into another 
pedestrian. Your feet slide out from under 
and down you go, possibly breaking an 
arm or a knee cap. Put a stunt man in the 
same place and he instinctively protects 
himself. He'll try to fall against the wall 
because that will slow him up. If he's off 
balance and can't reach the wall he twists 



If you fall as Harvey Perry does at left, you're apt to hurt the stiff arm and hand. At right he 
begins an easy fall, bending the arms so they won't hit the ground rigid and starting a twist 
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RELAX 




The harmless backward fall begun on 
opposite page finishes on the shoul- 
ders, which take most of the jar 

to one side, bends his knees 
and tries to sit down or dou- 
ble up before he lands. 

Falling, a stunt man makes 
the same instinctive gesture 
of throwing out an arm to 
break his fall that you do, but 
one important difference. The 
average person absorbs the 
whole shock of the fall on his 
tensed wrist. Maybe he snaps 
or dislocates a bone, just be- 
Below, finish of a safe forward fall. 
Alighting on left forearm (left) Perry 
rolls on over and falls flat 



Prevention is less pain- 
ful than cure, so don't 
leave things where 
they'll trip yoo 
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Lilyan Porter, 20th Century-Fox actress, 
demonstrates how not to hang a calendar 

Tripping downstairs. Miss Porter shows how 
to slump against wall and grab banister 



cause he tries to ^op all at once instead of 
a little at a time. 

The stunt man relaxes and takes only a 
little of the jar on his hand, a little more 
on his bent arm, and the rest of the fall on 
his shoulder. Instead of ti'ying to stop as 
he hits the ground he rolls so that no one 
part of his body will take the whole shock. 

That's one of the secrets of how such a 
man as tiarvey Perry stays alive. Before 
next Christmas Perry will drive half a 
dozen cars into brick walls, be tossed off a 
few cliffs, fall down innumerable flights of 
stairs, and dive off a roof or two. Falling 
off horses and wrecking cars are the stunt 
man's daily diet, yet not a man has been 
killed at it in 10 years and only three have 
gone to the hospital. Perry is a better in- 
surance risk than many people, for one 
thing because he tries to be a safety engi- 
neer first and a daredevil last. 

When he is paid $75 for skidding a car 
and from $35 to $300 for a fall, on top of a 
good salary, he isn't paid just for his nerve 



Looks dangerous, but movie stunt 
men know the safe way to ride a 
horse pell mell down a steep hillside 





but because he can do exactly what the 
director wants and then get up unhurt and 
repeat the stunt if needed. Perry can't af- 
ford to get hurt. He's one of the most care- 
ful men you ever met. He uses a rubber 
mat in his shower. He keeps his car doors 
locked while driving. He's afraid to bal- 
ance an apple box on a chair and climb up 
on it to tack a picture to the wall. 

Bathtubs and stairs are two particularly 
lethal instruments and account for far 
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more deaths than do hunting accidents. 
More accidents occur on the stairs than in 
any other part of the house, yet to Perry a 
fall downstairs is one of the safest he 
knows. Whether you slip in the tub or fall 
off a ladder the thing to do. Perry tells you, 
is to try to fall against something on the 
way down. If you can't, go limp instead of 
resisting the fall, and try to roll as you hit. 
But if you are really smart you will elim- 
inate common hazards from the home. 
Keep the floors clean of grease and other 
slippery substances, use nonskid pads un- 
der the rugs, keep stairs free of toys and 
other articles over which you might stum- 
ble. Get out of the bathtub sideways 
while holding on to something instead of 
standing up and stepping over the rim. A 
handhold on the wall may save you a big 
doctor bill. In fact the cheapest insurance 
is a dollar or two spent at the dime store 
for safety gadgets and anti-skid pads. 

Use a short stepladder with nonskid pads 
under its legs for reaching up into a high 
cupboard instead of piling boxes on a 
chair. If you should ever fall with a ladder, 
try to stay with it and roll off as you hit 
the ground. The only time it is smart to 
leave a ladder in the air is when it is head- 
ed for a glass window. 

You may never have to jump from a 
burning building into a fire net but if you 
ever do, now is a good time to learn how. 
Don't try to land standing up; you may 
break a leg. If you land in a sitting position 
your knee may fly back and break your 
jaw. The safest way to land is on your back 
with your feet high. It was such instruc- 
tions as these that Perry gave William 
Tracy before the star put on a rough and 
tumble performance in "Tobacco Road." 

Perry's bones are just as brittle as yours 
and no stunt man can fall off a roof with- 
out hurting himself unless he prepares for 
it. Before Perry does a high fall for the 
camera he dresses up in protective pads 
like a football player and he lands on a 
thick sponge-rubber mattress buried in 
the ground and concealed by a "ground 
cloth" over which dirt has been sprinkled. 
But if the pad wasn't there Perry would 
still be able to minimize the effects of a 
high fall. Touching feet first, he would 
double up immediately and roU along the 
ground. "It's the same rule of the sudden 
stop that hurts," Perry says. "Watch an 
acrobat falling into a net or how the man 

(Continued to page 164) 
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Powdet'PlaiktlE^ape Chute 
^ Provides Speedy Exit 




A quick slide down chute lands you outside building 

Should danger of fire or explosion threat- 
en at the new $44,100,000 plant oiJJercule& 
Po wder Co.^ at R adford, Pa., workmen wiH 
have a quick means of escape. This con-^ 
sists of metal emergency exit chutes 
throu^ which the men can slide to safety,- 

l^if^ 

Flower Bowl Built in Lamp Base ' 

Freshly cut flowers floating at the bas©- 
of a modernistic table lamp receive a soft " 
glow from the metal shade of double., 
mushroom design, creating a striking dec- 
orative effect. The bowl holds sufficient " 
water to keep the flowers fresh. ' . 




Replenishing water in, flower bowl at base of l^p 

/^^ 2ki 



Rail Freight Rides New Streamline Lake Ferry 




Left, the "City of Midland" 
crosses Lake Michigan on her 
maiden voyage. Below, a 
string of refrigerator cars 
rolls onto one of the ferry's 
four tracks. The ship carries 
34 loaded freight cars 




>^ Motoring tourists and 
r a il w a y freight trains 
alike can take a short-cut 
across Lake Michigan be- 
"l^tween Wisconsin and 
* *r Michigan aboard a new 
^$2,000,000 ferry, the "City 
^of Midland," a streaiTiline 
^<ac 




, addition to the Pere Mar- 
^^quette railroad's ferry 
^fleet. Plying between 
tJMilwaukee and Manito- 
k^'jwoc. Wis., and Ludington, 
"l^^ich., the all-steel 8,200- 
^ton ferry can accommo- 
^^atc 50 passenger automobiles and 34 load- 376 passengers. Backed up to the shore 
led freight cars on her four-track car deck, tracks, the ship's stern apron is raised and 
'''^rhere are 74 staterooms, a lounge and din- freight cars are rolled aboard, jacked and 
(^ing sqlon. The cabin deck accommodates securely fastened for the trip. 

tudent "Flies Beam" on Ground to Speed Up Training 

An inexpensive method of training for student pilots 
learning radio orientation as associated with "blind" flying 
has been made available through development of a compact 

radio-signal instrument 
designed for ground in- 
struction. Approved by 
American and British air 
force officers, airline pi- 
lots, instructors and stu- 
dents, the Orientator aids 
the student in acquaint- 
ing himself with the nu- 
merous signal blends 
found in "flying the 
beam," thus reducing by 
about 75 percent the four 
to eight hours of flight 

Orientator reproduces signals used in "blind" flying for teaching pilots training usually required. 
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Novelty Turnings 
Reeded and Fluted 
On the Lathe 



/^IVING your lathe projects that profes- 
sional touch by reeding and fluting the 
surface always has been a fairly simple 
task when it came to making such cuts 
around the circumference of the work, as 
the cuts can be made while the work is 
turning. But this is not the case in reeding 
the work lengthwise. Either a special tool, 
independent of the lathe, must be used, or 
the beads must be shaped 
by hand by scraping the 
work with a suitable cut- 
ter. However, few are 
equipped to do this by 
machine, and while the 
scraping method is suit- 
able for small areas, it is 
a painstaking job. 



HOLDER FOR. 
CUTTING BLADE 
CLAMPING BOLT 



With the proper setup, reeding and flut- 
ing can be done quickly on the lathe. Ex- 
amples of both cross and with-the-grain 
reeding are combined in the turned p>ow- 
der bowl shown in Fig. 1. The lid is formed 
from a 4yic-in. ball turning, the stock be- 
ing mounted with the grain running ver- 
tically. You will notice that the reeding on 
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BLOCK MOUNTED ON 
OUTER END OF LATHE 
HEADSTOCK 
CLAMP 
BLOCKS 




LATHE^ 



BLOCKS FOR 
BOWL TO 
SLIDE ON 



HAH OLE' 
SCI?EWS 

%^'board ® 



the top continues in line down the side of 
the bowl. In view of this, a special cutter 
is made and used as in Figs. 2 and 4 to cut 
both sets of beads, assuring matching cuts. 
You can make the cutter from an old 
scraper blade, shaping it to conform with 
the contour of the ball and filing Vs-in. 



grooves in the edge with 
a small rattail file. See 
Fig. 3. After reeding the 
top, the balance of the 
ball is turned down to 
make the beads stand out 
in relief, and then one 
side is sanded away to 
leave a 3-in. flat surface 
which is hollowed and 
rabbeted to engage a 
matching rabbet turned 
_ in the lower section. The 

bottom of the bowl is 
turned 4 Vs in. in diameter from a 2-in. block 
to which a scrap block fu-st is glued for 
mounting. Then a %-in. hole is bored 
through the work in which a tenoned han- 
dle is glued. In this particular case, a 
square handle is used, but if the beads 
were to extend completely around the 
work, a dowel operating in a hole would 
be used to revolve the work. Fig. 5 details 
the jig which is made to hold the work in 
alignment with the cutter as the former is 
drawn slowly beneath it. As shown in the 
circular detail, the cutting blade is clamped 
in a wood head which is threaded to the 
outer end of the lathe headstock. 

With a similar setup, table legs and 
stretchers can be fluted. It would be best 
in this case, though, to provide a guiding 
handle at each end of the work and to 
equip the jig with an indexing pin to as- 
sure uniform spacing of the cuts. 



Indian ' Hunter Weathervane Adds a Frontier Touch 



Crouching in a realistic 
manner atop a building, 
this silhouette of an In- 
dian hunter with his 
strong bow, makes an 
ideal weathervane. The 
figure is cut from sheet 
metal and is soldered to a 
short rod, which fits in- 
side a pipe welded to a 
short section of angle 
iron. A ball thrust bear- 
ing placed between the 
figure and the end of the 
pipe allows the weather- 
vane to move in the 
slightest breeze. Letters 
on the standard indicat- 
ing the directions further 
enhance the appearance. 




POPULAR MECHANICS 



Cop; lij >,Lo :: iL.ll 



Bracket to Attach Outboard Motor to a Canoe 



This simple bracket will enable 
you to attach an outboard motor 
to your canoe or kayak for swift 
transportation without arduous 
paddling. Outboard motors of % 
to 2 hp. are sufficient for powering 
the average canoe. The bracket 
consists of a length of pipe fitted 
at one end with a hardwood block 
bolted in place to serve as a motor 
mount. L-hooks to fit under the 
gunwales attach the bracket to the 
boat. — Wm. Jackson, Knox, Ind. 



Fishing Rods Are Stored f 
In Eaves Trough Cabinet 

In order to store his fishing rods 
so that anyone who wanted to 
could not pick them up, one camp- 
er made a cabinet from a length 
of eaves trough in which to lock 
them. End pieces were soldered to 
the trough, the upper one being 
slotted to take the rod ends for 
suspending them. A couple of 
hinges and a padlock hasp are sol- 
dered on for attaching the cabinet 
to the wall and locking it. 





MOLTEN 
SOLDER 



Screws Dipped in Molten Solder 
Not Likely to Loosen 

When bolts or screws are used in wood 
where lock washers are impractical to 
keep them from 
loosening, dip the 
threaded portion 
in a suitable flux, 
and then into mol- 
ten solder. A good 
example of using 
this method is a 
drawer pull of the 
type which is held 
in place with a screw through the drawer 
front, the threaded end of the screw turn- 
ing into a tapped metal insert. The coating 
of solder on the screw threads will pre- 
vent the screw from loosening. 




CINever fasten silverware with rubber 
bands nor keep rubber articles near it, as 
this tends to darken silverware. 
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0PES5 BITTERNS 



Phonograph-record album 




When using an endless clothesline that 
runs on pulleys at an upper-floor level of 
an apartment house, sagging of the lower 
line is avoided by using the rolling sup- 
porters shown in Fig. 1. These make both 
lengths of the line carry the weight. 
Slipped over the thumb as in Fig. 2, a 
banjo pick is handy for removing basting 
threads from the seams of a garment 



CUT FROM EAR 
OF CORN 



WIRE 




SHELLED 
CORN 



One half of a clothespin screwed to the 
handle of a mop as in Fig. 3 to slip over 
the edge of a pail, supports the mop in a 
vertical position. Fig. 4 shows a bouquet 
made of slices cut from an ear of corn 
and impaled on wire stems. Corn husks 
are used to simulate the leaves 




I 
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An old phonograph record file provides a 
handy container for paper dress patterns. 
A pattern is slipped into each folder of the 
file, after which the picture showing the 
style of pattern is pasted to the folder as 
in Fig. 5. Light garments that are difficult 
to keep on hangers can be held in place 
with corks as in Fig. 6 
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PROBLEMS 

i- yp-^a ^6 PLATER 



A strong shoe scraper can be made from 
a piece of steel plate by simply cutting and 
bending it as shown in Fig. 7. If you 
have several screens and storm sash to 
clean and paint at intervals, a couple of 
standards as shown in Fig. 8 will simplify 
the job. The screen pivots between them 
so that it can be turned over or reached 
from either side as required 



SCREWED TO CEILING 




When screwed to the joists or ceiling of a 
basement, shelf brackets provide good 
hangers for a clothesline as indicated in 
Fig. 9. Difficulty of moving his lawn 
sprinkler into corners, flower beds, etc., 
while the water was on, was avoided by 
one householder with the cart in Fig. 10 




Hooked over the parting stops of a win- 
dow, the shelf in Fig. 11, enables you to 
safely set potted flowers on a window sill. 
Long spikes or straightened L-hooks pre- 
vent any possibility of the pots slipping 
off the shelf. The support of iron rods 
shown in Fig. 12, keeps a wash boiler on 
o washing machine to catch garments as 
they are run through the wringer 
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Bags Marked by Painted Labels 
Quickly Identified at Station 




COLORED CIRCLES 



If you do a lot of traveling by train or 
bus, you'll save time in locating your lug- 
gage at the station if it is marked with 
some easily-recognizable label. Such iden- 
tification marks can be put on in a few 
minutes by painting a circle, stripes or 
diamond- shaped labels on both ends of 
each piece. The labels will also eliminate 
the danger of picking up the wrong bag 
if there are two the same size and shape. 



Fireplace Andirons Made Cheaply 
From Discarded Auto Parts 

Simple but distinctive fireplace andirons 
can be made from two old connecting rods, 
pistons and a couple of iron bars 12 or 15 
in. long, depending upon the depth of your 
fireplace. To assemble the parts, weld the 




cross bars to the pistons as indicated. Then 
set the connecting rods and pistons on a 
flat surface, block up the cross bars xmtil 
level and weld them to the rods. 



Rubber ''Squeegee" Dries Botdes 



Before serving 
cold drinks to his 
customers, one 
owner of a road- 
side stand uses 
this rubber squee- 
gee to dry the bot- 
tles. It consists 
simply of two 
pieces of Vz-in. 
plywood cut to the 
shape indicated 
and screwed to- 
gether with a piece 

of inner-tube rubber between them. A %- 
in. hole in the rubber is about right for 
most bottles as they can be pulled through 
easily, to wipe off excess water. 




VVOOD 



Food Packed in Grinder Safely 
With a Doorknob 



Packing vegeta- 
bles or meat in the 
hopper of a food 
grinder is not a 
dangerous or tire- 
some task when a 
doorknob is used. 
If the knob is kept 
in a box with the 
grinder, it will al- 
ways be at hand 
when needed. 




1Q2 



Sandpaper Clamped on Miter Box 
Keeps Work From Slipping 

To prevent short 
pieces of wood 
from slipping un- 
der movement of a 
miter-box saw, 
f o 1 d a sheet of 
sandpaper over the 
fence and clamp it 
in place as indi- 
cated. By pressing 
the wood pieces against the paper, they 
will be held in place without slipping. 
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Practical Skirt-Length Marker 
From a Funnel and Cork 



KNITTING 

NEEDLE 




Measuring the length of a skirt to pin it 
before hemming does not require a special 
marking gauge. Instead, insert a cork in 
the neck of a funnel, force the point of a 
long knitting needle through the cork and 
adjust it to the desired height when the 
funnel is set on the floor. 



Metal Lath Cleans Soldering Iron 

You will have no trouble keeping your 
soldering iron clean if you use the tinning 
box shown. It consists of a large tin can 
with the base cut off at an angle as indicat- 
ed. The bottom is lined with asbestos % in. 
thick and a piece of metal lath is placed on 
top of this. Then the mesh of the lath is 




filled with sal ammoniac by grating a cake 
of the latter over it. After cleaning the 
iron thoroughly with a file, removing all 
pits if possible, rub it over the lath and tin 
in the usual way. After that, an occasional 
rubbing of the iron on the lath will keep 
it in first class condition. 



SPONGE -RUBBER BALL 







Rubber Ball Helps Hook Curtains 

On Adjustable Stretcher 

The next time 
you are stretching 
curtains, use a 
s p o n g e-rubber 
ball to press them 
down on the sharp 
hooks. Besides 
preventing 
scratched fingers, 
the ball is also 
handy for keeping the curtain on a hook 
when stretching from an opposite comer. 




Butt Hinge Used as Squaring Tool 

I have found 
that a small butt 
hinge is frequent- 
ly much handier 
to use than a tri- 
square for mark- 
ing or squaring 
narrow work when 
used as indicated. 
For accuracy, the 
hinge pin must be a snug fit so that both 
parts of the hinge will be in alignment. 

— G. E. Hendrickson, Argyle, Wis. 




Milk Cartons Serve as Paint Cups 

Try cutting 
down a cardboard 
milk container to 
the desired size, 
instead of using 
tin cups or cans in 
which to mix a lit- 
1 1 e paint f o r a 
small job. The 
cartons are leakproof, and can be discarded 
after the job has been completed. 




Clf you have a cast-iron skillet that has 
,a grease crust on it, the latter can be 
burned off in a bed of hot coals. 
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Folding compactly for storage or transportation, 
this camp stove can be set up quickly for use. 
The windbreak, which encloses three sides, is 
hinged together and is attached to the front legs 
with two bolts and wingnuts. Either a tray or 
a grill can be placed in the large open portion 
of the top. Similarly, a circular opening is pro- 
vided to take small pie plates, while the remain- 
ing portion supports a pan or coffee pot. The 
legs fold flush with the top. Note that the lips 
at the top of the front and rear legs are bent 
in opposite directions 
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Locker House to Store Boat Oars 
Has Individual Compartments 




A couple of boatmen solved the problem 
of storing oars safely by using an outdoor 
locker of the tyi>e shown. Instead of erect- 
ing a large structure, they built a compact 
8 by 14 ft. frame building. A series of hor- 
izontal compartments large enough to hold 
a pair of oars and a few pieces of dunnage 
takes up the main portion of the house. 
All the compartments are arranged in rows 
and tiers and have doors opening in one 
end of the building. Besides being num- 
bered, the door of each compartment con- 
tains an individual lock. The remainder of 
the space in the building is utilized as a 
room for a night watchman. 



MAILING TUBE 



j BAU. RELEASED 
/ AT THIS ANGLE 



Mailing-Tube **Gun" Fires Balls 

With Speed and Accuracy 

A long mailing 
tube and a soft 
rubber ball that 
will fit loosely in- 
side of it can be 
used as an inter- 
esting gun for in- 
door target prac- 
tice. A deep notch 
is cut in one side 
of the tube near 
the end. In use, drop the ball into the tube 
so that it may be held in place with the 
thumb, bring the tube to a vertical posi- 
tion and then strike forward with it so 
that the tube comes to a horizontal posi- 
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tion as quickly as possible. At about the 
angle indicated in the arc of swing, raise 
the thumb and the ball will fly out of the 
tube at high speed. Accuracy of firing is a 
matter of practice, of course, but it can be 
developed to a surprising degree. 



Tree Branches Stabilize Canoe 
For Still Fishing 

To avoid having 
his canoe capsize 
unexpectedly, 
when slow-troll- 
ing or still-fishing, 
one sportsman 
lashes two fuUy- 
leafed tree 
branches to the 
stem of the craft. 
These act as a sta- 
bilizer without 
preventing neces- 
sary operations of the paddle, and may be 
cut away and discarded when not needed. 




Toy Torpedo Driven to Target 
By Rubber-Band Motor 

With this torpedo and a toy ship or two, 
you can stage a regular sea battle. When 
launched with its propeller spinning, the 
torpedo approaches its target in a realistic 
manner. A screw eye serves as a bearing 
for the propeller, and two small screw 
hooks take the rubber band, one being 
driven into the end of the propeller shaft, 
the other near the front of the torpedo. 




■SCREW HOOKS" 
HOLES ftJJBBER BAND 
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Platform Tire Swing Is Safe for the Children 




This swing consists of 
a tire fitted with a 
wood platform, which 
is forced into it. Sus- 
pension is from two 
ropes, which pass 
through holes in the 
tire and platform, 
and from a cross on 
the underside where 
knots keep the tire 
from tilting 



ThreC'Piece Folding Camp Chair Leans Against a Tree 



This chair requires very httle storage 
space in your luggage, and is just the thing 



for those who frequently go on picnics, or 
short camping and fishing trips. It is espe- 
cially handy when several persons must go 
in one car, and luggage space is limited, as 
it folds flat so that two or three chairs can 
be carried on a fender or running boai'd. 
The chair is made from a 1 by 12-in. board, 
which is cut out at the top to fit against a 
tree trunk and prevent tipping. Also, the 
bottom is cut to provide feet. The seat and 
its supporting brace are hinged in place so 
that they will fold fiat. Screwing the brace 
hinges to a cleat spaces it from the chair 
back to permit folding. When the chair is 
opened, the end of the brace engages a 
cleat at the outer end of the seat to keep 
the assembly from collapsing. 

• — M. B. Birge, Rochester, Minn. 

Turning Chisel Has Removable Cutting Blades of Various Shapes 

Instead of having a variety of expensive turning chisels on 
hand, one woodworker who does considerable intricate lathe 
turning made up a holder to take shaper cutters, which he used 
as turning chisels. The cutters can be obtained in a variety of 
shapes, and are made of high-grade steel, which will not dull 
quickly. The holder is a piece of flat iron with one end ground 
down to form a tang, which slips into a wooden handle. The 
cutter is attached to the holder with a machine screw, which 
passes through the cutter, holder and a U-shaped clamp that fits 
over the assembly to keep the cutter from twisting sideways. 
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Cutout BIRD 
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'T^HESE novel, decorative bird 
baths, which are easily made 
from ordinary materials, will 
add charm to any garden or 
lawn. For best effects choose a 
spot away from the house 
against a background of shrubs, 
since a bird bath not only looks 
best in a setting like this, but 
will be more attractive to birds. 
The location should be shaded 
at least part of the day, as the 
water in small pans will evap- 
orate quickly if left in the sun 
continually, and the paint will 
not stand up through a season 
of blistering sun. 

The sombrero on the little 
Mexican chap is really a wash 
basin with an inverted flower 
pot set in it to simulate the tall 
crown. Figs. 1 to 4 give all the 
details. A potted plant is held 
in each hand. The basin is held 
by two crossed pieces of flat 
iron. Bend these to the shape 
of the pan and set into grooves 
cut in the head, so that the top 
one rests flush with the top of 
the head. Fasten with three 
screws. This arrangement al- 
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or weed cmd metal 




lows the pan to be removed for cleaning 
and filling. Screw the hands and feet in 
place and drill a hole through each foot 
and up into each leg for a distance of 
several inches. Then insert metal rods 
extending about 10 in. below the base. 
When these are pushed into the ground, 
the figure will be held securely. 

The huge flower, Figs. 5 and 6, from 
which the birds may di'ink, is made en- 
tirely of sheet metal and resembles a 
giant daffodil. The crinkled-edged wa- 
ter pan is nothing more than a hog-feeding 
pan. The petals are cut from galvanized 
sheet iron and the stem is a length of rain- 
pipe, filled with cement. The disk holding 
the pan is scalloped to form petals. Set 
the pan inside and bend up three of the 
petals to hold the pan securely, turning 
over the tips. Then remove the psin and 
bend the other petals uniformly as shown. 
The top of the rain-pipe stem is serrated 
and bent so that it can be riveted or sol- 
dered to the bottom of the petal piece. Cut 
three sheet-metal leaves and bend the 
lower ends to fit aroimd the pipe. Rivet 
them in position and then bend the tips 
over. Paint each part before assembling. 

JULY, 1941 



Birds may bathe safely in the bath held 
by four doves. Fig. 7, if your neighborhood 
is free from prowling felines. It is espe- 
cially suitable for small, informal gardens 
or a secluded comer of a large one. While 
a pan used originally was 11 in. in diam- 
eter and 2% in. deep, the design may be 
altered for pans of other sizes. The two 
pieces are half-lapped at the center, glued 
and nailed, then attached to a round base 
about 9 in. in diameter. If desired, how- 
ever, the base may be mounted on a suit- 
able pedestal. The doves are white, the 
feet, bills and outline of the wings purple, 
while the base is a deep green or reddish 
brown. The pan is light green and the eyes 
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are a couple of black or red thumbtacks. 

The long neck and legs of the crane, Fig. 
8, are formed from flat iron, the feet and 
head from sheet metal. The body is a wa- 
ter basin. Point the end of the neck piece 
to make the top of the bill and bend the 
piece to the contour of the basin. Then 
split the other end to make a tail. Shape 
another piece of iron to extend just to the 
rim of the pan, place it across and under 
the first piece and rivet them together. 
Use iron rods for legs, flattening and bend- 
ing them to join the crosspiece, to which 
they are riveted. Cut the head from gal- 
vanized sheet metal, bend it to fit over the 
beak and rivet the tabs at each side to the 
back of the neck. To hold it even more 
securely, a stove bolt may be rim through 
the eyes. The legs are pushed through 
holes in the sheet-metal feet and extend 
into the ground. 

Ducks swimming in "single file" support 
the low bird bath as shown in Figs. 9 and 



10. The straight lines of the design make 
cutting the metal extremely easy. The 
ends overlap and are riveted together. 
After the ducks are cut and holes are 
drilled to simulate eyes, bend them 
around the hoop of a keg the same size 
as the top of the pan, inside measure- 
ment, and fasten securely with rivets. 
This will hold them in shape to support 
a pan with a rim. 

The amusing little elf shown in Figs. 
11 and 12 seems to belong in a garden 
surroimded by birds and flowers. A 
wooden bird is perched atop his tall cap, 
and in his outstretched arms he holds a 
small basin for water. A piece of heavy 
wire holds the bird in place. Nail the arms 
on the body, with a strip of wood between 
the parts that extend. Attach the feet and 
then screw them to the base. Drill a hole 
through it and into the leg to take a rod for 
anchoring the figure to the ground. The 
cap and trousers of the model were paint- 
ed green; the jacket, shoes and the bird 
were rust color; the pan greenish blue, the 
hair black and the base a deep green. 

As painted objects, especially those done 
in bright, gay colors, have a tendency to 
fade soon, it is best to use outdoor paints 
recommended as having "fast" durable 
colors. Also, outside pieces such as these 
should be given two or three coats of paint 
and a finishing coat of spar varnish to 
withstand the weather. Of course, garden 
ornaments always should be stored inside 
during the winter months. 
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There^s Swing to This Novel Cigarette Holder 

r 



MATCH 
I 1^' X 




Nautical in trim, this handy little smoking set has 
cigarette and match containers of wood pivoted for 
ease in offering and taking the contents. Small ships 
cut from thin sheet brass or plastic are bradded to 
the lower container and the base is bound with rope, 
while a small finger-and-thumb hold projects from 
the edge. The metal parts may be flat iron or brass 



Marker Spaces and Furrows Seed Rows in One Operation 



This vegetable-row marker will save 
work in the garden as it spaces the rows 
and furrows them at the same time. In this 
way, small seeds are spaced properly and 
can be covered to a imiform depth. The 
marker is simple to make. It has two run- 
ners, one being adjustable and is held in 
place by a bolt working in a slotted cross- 
piece. The other runner is fixed, its pur- 
pose being merely to serve as a guide in 
spacing the rows as it follows along in the 
furrow previously made. 



WHAT HAVE YOU DONE? 

Have you solved some troublesome everyday 
problem of a mechanical nature pertaining to 
your home, work or occupation, your hobby, play 
or recreation? If so, why not send us a short de- 
scription accompanied by a sketch or a photo- 
graph? Many other readers may benefit from 
what you have done. We pay promptly for ac- 
cepted material and return that which we cannot 
use. Address Homecraft Editor, Popular Mechanics 
Magazine, 200 E. Ontario Street, Chicago, Illinois. 
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Rubber Guards on Hedge Shears 
Prevent Scratched Hands 



SECTION OF 
INNER TUBE 




To protect his hands from scratches 
while trimming thomy hedge or bushes, 
one home owner fastens rubber guards on 
the shear handles as shown. Sections cut 
from an old inner tube are ideal for the 
puri>ose. They can be secured to the shear 
handles by wrapping wire around one end 
of them and twisting it to draw the rubber 
tight. — Everett Hanson, Argyle, Wis. 



A Versatile Homemade Bow Sight 

This simple, lightweight device has all 
the adjustable variations of an expensive 
bow sight, and with an average weight bow 

is fairly accurate 
for distances well 
over 100 yards. 
Cut from a strip of 
cork gasket mate- 
rial 1 in. wide by 
6 in. long, the sight 
is fastened with 
adhesive tape to 
the back of the 
bow just above 
the leather grip. After gluing the cork in 
place, put a strip of cellulose tape on the 
belly of the bow opposite the cork. Stick a 
2-in. round-bead hat pin into the cork so 
that the head projects Vz in. beyond the 
left edge of the bow. Then, by the trial- 
and-error method at various distances, de- 




termine the proper position of the pin for 
each distance and mark these positions in 
ink on the tape, numbering them accord- 
ingly. A coat of clear shellac will protect 
both the cork and the scale. 

Magnet Removes Tin-Can Tops 

When using a 
can opener of the 
rotary tj^e where 
the lid has a tend- 
ency to drop down 
inside the can aft- 
er it has been cut 
away, you will find 
a small magnet 
handy to hold a lid. When th6 latter has 
been almost cut away, just place the mag- 
net against it and then complete the cut- 
ting, after which you can lift it up. 

— W. C. Wilhite, Carlinville, 111. 




Piece of Candle Used as a Stopper 
In Glue Bottle 

If a piece of can- 
dle is used in place 
of the regular cap 
or cork in a bottle 
of glue or muci- 
lage, it will ex- 
clude air from the 
contents and will 
not stick and be 
difficult to remove. 
It's a good idea to taper the end of the can- 
dle by dipping it in hot water so that it 
will slip into the bottle mouth easily. 




Extra Cuts Aid in Waste Removal 
When Making Half -Lap Joint 

When making a 
wide half-lap joint 
or when cutting 
long tenons by 
hand, you can re- 
move the chips to 
uniform depth 
with ease if you 
make one or more 
extra cuts in the 
waste stock. As many as two or three ad- 
ditional saw cuts down to the gauge lines 
will be foimd especially helpful when the 
wood is crossgrained. 
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Pipe Swing Support Has Awning for Shade 




W*fO PIPE-* 



UPRIGHTS SET 2 FT. 
IN CONCRETE 



An awning-covered frame that is rigid 
and strong enough to support a lawn swing 
can be made of galvanized pipe and fit- 
tings. When assembling the frame, screw 
the elbows and tees together first, then 
screw these units onto the horizontal piece, 
and last, turn the four legs or uprights in 
place. The flat-iron awning supports are 
pivoted to the legs after the frame has 
been set in the ground. Hooks from which 
the swing is suspended with chains, are 
ordinary eyebolts that can be purchased at 
any hardware store. The awning is made 
of lightweight CEinvas, and has a selvage or 
hem at each end and a 2-rn. hem at the 
sides. The latter take the flat-iron arms 
that hold the awning. The finished awning, 
without allowance for seams and hems, 
should be 6 by 7 ft. in size. To keep the 



canvas stretched at the top and to provide 
adjustment for tilting the awning, three or 
four grommets are placed in a row near 
each edge of the canvas to slip over the 
projecting ends of the eyebolts in the hori- 
zontal pipe. 

Self 'Extinguishing Camp Candle 

To leave his 
candle burning so 
that it will safely 
extinguish itself at 
any estimated 
time, one camper 
inserts the candle 
in a tin can and 
presses the cover 
against it to hold 
it erect. As soon as the candle bums down 
to the cover, it drops into the can, which 
is partly filled with water. 



LID BENTn 



TIN CAN ' 
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Broom Clamp Supports Bicycle 
Against Side of House 




Instead of leaning your bicycle against 
the house where it may fall and become 
damaged, attach a broom clamp to the sid- 
ing or corner board so it will grip one of 
the handlebars when the bicycle is in an 
upright position. It takes only a light jerk 
to release the handlebar from the clamp. 



Film Spools Make Fishline Reels 

Needing some 
reels for extra 
fishline s, one 
camper used 
empty film spools. 
Each flange of a 
spool was bent up 
at right angles on 
opposite sides to 
provide a channel. 




Springy Perch on Wren House 
Discourages Intruders 

While most 
birds are too large 
to enter the open- 
ing to a wren 
house, which 
needs no perch, 
they do sometimes 
attempt to enter 
and may annoy the 




wrens. To discourage this, one man pro- 
vided a perch, which consisted of a short 
dowel on the end of a short spring wire. 
As the perch was not strong enough to 
suport a heavier bird, intruders in trying 
to alight on it were frightened away. 



Section of Radiator Hose Protects 
Fisherman's Reel 

To protect his 
fishing reel from 
damage when the 
rod was being car- 
ried in a car or 
boat, one sports- 
man cut a short 
section of radiator 
hose, as shown, to 
fit over it. The 
hose is easily re- 
moved or replaced. 




Mower Sickle Guard Used as Anvil 
For Modelmaker 

Screwed to the 
edge of a bench or 
table, a mower 
sickle guard pro- 
vides a handy an- 
vil for shaping 
wire in model 
work. The wire 
can be shaped into 
arcs or rings of 
various sizes over 
the tapered end of the guard, or it can be 
bent at sharp angles when placed in the 
slot. Remove the guard when not in use to 
avoid injuring yourself on the point. 




"Weir* Made of Modeling Clay 
Stores Oil on Stone 

To keep oil con- 
veniently at hand, 
when using the oil 
stone, one carpen- 
ter makes a well 
of modeling clay 
near one end of 
the stone to re- 
ceive the oil. Tools 
may be dipped into the oil as needed and 
there is no appreciable waste as is the case 
when oil is squirted onto the flat surface. 
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Simplified 

AUTO STEERING 



r 






^BRACKE.T-,,'^ 










LOCK . 




NUTS 





COTTtR PIN ■ 



^'x^LAT IRON 
LENGTH TO SUIT 




Two side-outlet tees are the basis of this 
simplified and inexpensive auto-steering 
arrangement, which any boy can install 
on a cart. The tees are fitted with pipe 
plugs drilled to take the axle shafts and 
tie-rod arms. Locking the latter is accom- 
plished by means of taper pins. Two links 
connect the tie rod to the steering post, 
which can be set at almost any angle. A 
typical cart on which this installation was 
used is shown and dimensioned. Also, a 
brake which is forced against the side- 
walk by pulling a lever, is easy to make 
and is effective in operation 
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Lawnmower Hung on Side Wall 
Out of the Way 




By nailing two notched cleats to one of 
the studs of a garage or toolhouse wall as 
indicated, you have means of storing your 
lawnmower where it will take little room. 
If the upper edges of the cleats are round- 
ed as shown, you can push the mower into 
position instead of lifting it. 



Wing Dihedral of Model Airplane 
Determined With Checkerboard 

The dihedral angle necessary for the 
wings of small flying airplane models can 
be determined easily with the aid of a 
folding checkerboard. Just pin one half of 
the wing frame securely to one half of the 
board. Then raise the opposite half of the 



CHtCKERBOARO 



WING FRAME 




board to the desired dihedral height in 
inches as measured on a ruler. Block and 
hold the board securely in this position. 
Then cement and brace the wing frame- 
work through the center so that it will re- 
tain the dihedral shape when removed 
from the board. 

— Ray J. Marran, Kansas City, Mo. 



Pocketknif e Holds Model or Toy 
For Painting and Drying 

Small wooden 
models or toys can 
be painted without 
touching them, if a 
pocketknife is 
used as a holder. 
Open the blades as 
shown, insert one 
point into the 
model and the oth- 
er into the table. 




BLADES INSERTED 



Non-Slip "Brake'' for T-Square 
From Art-Gum Eraser 



A brake to pre- 
vent a T-square 
from slipping 
down a tilted 
drawing board is 
made from a block 
of art gum. At- 
tached to the 
square with rub- 
ber bands, it bears 
against the board. 




Spring Clips Fasten Fish Creel 
On Auto Running Board 



To provide a 
means of cari-ying 
his creel of fish 
home without put- 
ting them inside 
the car, one fish- 
erman riveted two 
spring-steel clips 
to the creel so it 
could be slipped 
over the running 
board. In this way, 
the fish odor does 
not enter the car. 
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By H. Lemberger 

"O AFFIA need not be restricted to bas- 
ket-making alone. You'll find the 
material suitable for weaving many other 
useful articles such as hot-dish pads, at- 
tractive overlays for hand bags, coin 
purses, wastebaskets, etc. Figs. 1, 2, 3 and 
11 show a few examples of what can be 
done. The wastebasket is made up of 
fourteen panels of fairly stiff cardboard. 
Each one is wrapped with raffia as in Fig. 
4, seven of them being covered in black 
and seven in yellow. Before covering, each 
strip is scored with a knife Vz in. from one 



Seven of the fourteen vertical rolls are formed 
from sheets of paper 8 by n'2 in., while the oth- 
ers require 11^2 by 16-in. pieces. Each one is 
completely covered with rafTia and then wrapped 
spirally with a single strand 
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COLOR KEY 

ORANGE 
LIGHT GREEN 
BROWN 
YELLOW 
BLUISH gREEN 



cover the seams as in Fig. 6, First, sheets 
of wrapping paper are rolled tightly into a 
firm roll and pasted along the edge. Seven 
of these rolls are fully woimd with black 
raffia, after which a single strand of red 
raffia is wrapped spirally over the black 
the full length of the roll as in Fig. 7. The 
seven other rolls are done in yellow raffia 
and then wrapped with a double spiral of 
red — that is a second strand is wound spi- 
rally in a reverse direction from the bot- 
tom to the top. In sewing these over each 
seam of the basket, use small stitches to 
catch hold of the raffia, and alternate the 
colors, placing first a black one, then a yel- 
low and so on. Finally, a cardboard disk 
with black oilcloth glued to the top 
is sewed to the tabs at the bottom. 

The hot- dish mat shown in Fig. 1 
may be woven on a piece of common 
screen wire, or stiff buckram. If the 
former is used, trim the marginal 
ends of the wire close to the mesh. 
First, a double row of stitches about 
•/8 in. wide are overcast around the 
edge of the mat, using a tapestry 
needle as in Fig. 8. After this, the 
center portion is filled in, following 
the direction of the weave given in 
Fig. 9, and finally the finished mat is 
glued to a felt or cork base, Fig. 10. 



The mat is completed 
by gluing cork or felt 
to the bottom. Cut 
this slightly smaller 
in size and press flat 
under a heavy object 
until dry 



CORK 
OR FELT 
BASE 



end so that it later may be bent inward 
easily to form a tab for the bottom. The 
wrapping is begun at the end opposite the 
score, using a little paste to secure the 
starting end. Let each turn overlap slight- 
ly the edge of the preceding one, and when 
the end is reached, the raffia is pasted and 
tucked under the winding as in Fig. 5. 

With the tab ends all facing inward, 
the panels are sewed to one another with 
black thread, alternating the position of 
the two colors. The stitches are made 
through several rows of raffia the full 
length of the strip, but not through the 
cardboard. Now paper rolls are made to 
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spit to Roast Several Wieners At One Time 



(LAT-IRON BAND 
TO SUIT SIZE OF POPPER 




The next time you have a 
large wiener roast, this spit 
will handle enough sausages 
to serve several people at a 
time. It consists of a screen- 
wire corn popper fitted with 
a flat-iron frame, which is 
bolted to the flattened ends 
of a couple of iron rods. In 
use, the spit is supported 
above the fire on a couple of 
forked sticks, or on one stick and an iron 
stake with an eye in the upper end. The 



spit comes apart easily so it can be stored 
in your automobile or picnic luggage. 



Friction Catches Used As Pivots on Easel Picture Frame 



Instead of using screws and washers in 
assembling easel-type frames, one wood- 
worker substitutes small friction catches. 




These are fitted to the inside of the verti- 
cal members and snap into corresponding 
holes in the frame. The fasteners are hid- 
den from view, yet permit the frame to be 
adjusted to any desired angle. Further- 
more, the frame can be removed from the 
holder whenever desired. 



Tool Pries Floor Molding Loose 

When I have to 
remove the quar- 
ter-round molding 
of a floor to lay 
linoleum, I use a 
tool made from an 
old file to pry it 
loose. The tang of 
the file is flattened 
and bent in the 
shape indicated, 
after which it is 

hardened slightly. With a tool of this kind 
it is no job at all to remove the molding 
without splitting it. 

— Paul Fairbanks, Milwaukee, Wis. 
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This Kennel Door Is Removable 
To Keep Dog Cool 




HOLES FOR DOOR 
BOLTS DRILLED IN DOOR 
FRAME 



Instead of propping a kennel door open 
to give a dog air during hot weather, pro- 
vide it with this easily removed door. It is 
suspended by means of door bolts as in- 
dicated, so that the dog can push it in or 
out as desired, and is removed by simply 
sliding the bolts back and lifting it out. 

— Anthony Wallace, Shenandoah, Pa. 



Drawing *Tnked** by Steaming 

A simple way to ink drawings is to do 
the work with an indelible pencil, . double 
tracing the heavier lines, and then steam 
the drawing over a teakettle. Although the 
lines made by an indelible pencil are too 




light for easy reading, the moisture from 
the steam turns them a dark purple with- 
out smearing or getting the paper too wet. 

— L. K. Ulery, San Diego, Calif. 



Making Corks Easy to Remove 
From Insulated Bottles 



The cork of an 
insulated bottle 
can be removed 
easily if a string 
is put around the 
cork from top to 
bottom as indicat- 
ed, cutting a small 
notch in the lower 
edge to receive it. 
The string is tied 
at the top to form 
a loop in which to insert the finger when 
the cork is to be pulled out. 




Easy Way to Thread Heavy Yam 
Through Darning Needle 

Difficulty of 
threading heavy 
yarn through the 
eye of a needle 
may be avoided by 
rolling a few of the 
fibers at one side 
of the yarn to a 
point instead of 
trying to roll the 
end. This small 
portion of yam 
can then be in- 
serted into the needle eye, after which the 
main strand can be pulled through. 





FIBERS FROM 
SIDE OF STRAND 
TWISTED TO 
POINT 



Elastic in Wrist of Work Glove 
Makes Snug Fit Around Arm 

When you pur- 
chase a pair of 
work gloves that 
have knitted 
wrists, sew a piece 
of elastic onto 
them as indicated. 
This will keep the 
wrists from 
stretching so that they do not make a snug 
fit around the arm and allow cold air to 
enter.— W. C. Lammey, Naperville, 111. 
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Part IV 

Bilge Stringers, Shaft Log, Floor 
Timbers, Deck Beams, Decking 

VyHEN the final shutter plank is fitted, 
you cap the countersunk screws with 
%-in. mahogany plugs which ai-e coated 
with marine glue and tapped snugly in 
place. The grain of the plugs should run 
parallel with that of the planking. When 
dry, the ends are sliced off as in Fig. 77, 
and sanded down flush. 

Before calking the hull, the planks are 
planed down at the seams where necessary 
to get a uniformly rounded contour. Use a 
hand plane as in Fig. 79 or a spoke shave 
as in Fig. 78. For packing cotton candle 
wicking in the seams, a bronze roller de- 
tailed in Figs. 80 and 81 is recommended. 
The tapered wheel not only 
wicking snugly in place, 
but it will also open tight 
seams, giving them the 
desired wedge shape. A 
single strand of wicking, 
applied dry, is sufficient 
between the planks, pos- 
sibly more at the rabbet 
line of the stem. 

Figs. 82 and 84 show 
how a temporary water- 
line is marked as a guide 
for painting. After a cord 
is stretched taut by sash 
weights, it is brought 
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MIASURE. 12 ABOVt 
STRAIGHTEDGE LEVEL 
WITH BOTTOM OF KEE.L 



SECTION OF HULL AT WATER LINE 



SHOWING HOW COftO 13 
SHIFTED TO CONTACT ALL 
POINTS 




against the boat, where pencil marks are 
made to indicate the temporary waterline. 
The true waterline is determined when the 
boat is launched, fully equipped. When 
this is found, it should be scored deeply as 
in Fig. 83, to be visible under paint. 

The 1 by IVa-in. bilge stringers are lo- 
cated as in Fig. 85 with the aid of a 
straightedge and a small block. The ribs 
between the transom and stem are marked 
and the stringers are screwed to each rib 
in line with the marks. The stringers are 
not beveled and will appear as in Fig. 86. 
Then the bottom of the hull between the 
bilge stringers is painted. Fig. 87 shows 
this area just painted. 



Laying out the angle 
of the shaft with the 
keel requires extreme 
accuracy. The pattern 
should be taken di- 
rectly from the full- 
size hull lines previ- 
ously drawn. (See Part 
I, Fig. 2.) On these 
lines the centerline of 
the propeller shaft is 
located as in Fig. 90, 
and also the line rep- 
resenting the top of 
the keel. To transfer 
these lines to a 12 by 
30-in. piece of ply- 
wood, nail heads are 
used as described in the first installment 
for the hull molds. If carefully laid out, 
you should have a pattern like the one 
shown in Fig. 88. This is notched and 
placed on the keel so both centerlines co- 
incide as in Fig. 89. From this pattern the 
profile of the shaft log is marked on a 
3V2-in. mahogany block. Fig. 91, after 
which it is cut in two pieces along the pro- 
peller-shaft centerline to correspond with 
the dimensions given in Fig. 92. Notches 
are cut ¥2 in. deep in each side to house 
the ends of the three divided ribs. 

Saw cuts in each half of the log as shown 
in the circular detail of Fig. 94, and gouged 
out as in Fig. 93, simplifies roughing-out 
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BLOCK SAr^E 
SIZE. AS 



The bilge area in the original boat was painted 
French grey as shown below, after which a sealer 
was applied to the planking to prevent checking 



POSITION 
MARKED ON 
RIB 



LOCA-riNG BILGt: b I h 



of the shaft hole. When both pieces are 
clamped together, a IVs-in. wood bit is 
run through, Fig. 95, to true the hole. 
Sandpaper each half of the groove 
smoothly and paint with copper bottom 
paint. Do not get paint on the gluing 
surfaces. To bore an aligning hole 
through the keel, the shaft log is bolted 
in position temporarily as a guide for 
the bit as in Fig. 97. Wedge a block 
against the underside of the keel, Fig. 98, 



-TRANSOM 



I" 




PATTE.RN IS NOTCHED 
70 FIT OVER RIBS SO 
THAT CENTERLINES OF 
PROPELLER SHAFT COIN- 
CIDE ON TOP OF KEEL 



KEEL-*' 





|W L-2 ARO VE^ 



(EOF PROPELLER SHAFT ENTERS' 
KEEL AT THIS POINT 



SHINGLE NAILS 
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BIDDING COMPOUND 
UNDELR LOG 



, BOLT HOLES SHOULD 
BL CLEAR OF RIBS 



to prevent the bit from breaking through. 
Now apply bedding compound between 
keel and shaft log, lay a strand or two of 
candle wicking around the hole in the keel 
and bolt the log in place, 
using clinch rings under 
the nuts, Fig. 96. The IV2 
by 1%-in. floor timbers are 
supported by the engine 
and bilge stringers, and are 
copper-nailed to every 
other rib as in Figs. 99, 100, 
and 102. One stringer is 
divided to provide space 
for the engine well, the size 
of which must suit the en- 
gine being used. 

The spruce deck beams 
are next. Lay out each one 
separately to avoid a "duck 
pond" as in Fig. 108. To get 
the proper crown of each beam see Fig. 
105. A light V-shaped frame is used to 
bear against nails driven in the spruce 
stock. By holding a pencil at the apex of 
the frame as the latter is moved around 
from one nail to the other, the proper 
curve for that particular beam will be 
drawn. Repeat this for each beam, varying 
the distance between the nails, as well as 
the pitch of the frame. Each individual 
pitch is found by measuring each beam 
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/ 



separately as shown in Fig. 110. 
Note in Fig. 104 how the beams on 
the forward deck are braced with 
filler blocks. A breasthook is 
screwed between the foremost 
beam and the stem, and a single 
beam is screwed to the forward 
side of the transom, fitting filler 
blocks at each corner as in the 
cii'cular detail. 

For a good job, bevel the top edge of the clamp 
(the rail supporting the deck beams) to conform 
to the latter. Referring to Fig. 107, an extra 
beam having the proper crown and somewhat 
longer than the width of the boat, is fitted at 
each end with a small block. This is laid across 
the sheer as in Fig. 107. As the clamps are 
planed, the bevel is checked until it fits against 
the underside of the block. Such a check is 
made at every two or three ribs. A somewhat 
similar method is used to 
determine the angle for cut- 
ting the ends of the beams, 
only here the beam first is 
placed inverted across the 

SCRIBE.^ FROM COAMING 
MARKING COVERING 
BOARD 



Except for the two center 
boards oft of the engine 
well, the flooring can be 
nailed to the timbers 



SECTION OF 
•SPRUCt DECK 
BEAM 



CLAMP. 




FILLER 
BLOCKS 




ALL BEAMS 
SPACED IO"O.C. 



JULY, 1941 



125 



Or 



Uneven dec 
are planed 
cide with a 
edge placed 
the top 




DETERMINING BtVtL OF CLAMP AT EVERY OTHER RIB 











\ DECK FORMS STRAIGHT 


^ "duck pond" or sag in 


\ LINt WHEN EACH BEAM 


\ DECK CAUSED BY CUT- 


\ IS LAID OUT 


TING ALL BEAMS FROM 


\ SEPABATE.LY 


\SAME PATTERN 


(108) 



COPPER KIAlL 




MtTHOD OF LAYING OUT DECK BEAMS (EXAGGERATED) 

sheer planks and marked at each end 
of the beam along the inside of the 
sheer planks. Then the beam is placed 
across the sheer right side up, but re- 
versed end for end. A small block is 
held vertically in contact with the in- 
side of the sheer plank and in line 
with the mark previously made to 
mark the end of the beam for cutting. 
The beams are fastened with copper 
nails driven through the sheer planks, 
while a single bronze screw is used to 
attach the clamp to each rib as in Fig. 
109. The cockpit-coaming stringers are 
braced every 10 in, as in Figs. 103, 104 and 
111. A 3-in. mahogany facing is finally 
added to the stringer flush with the top. 

A final check of the deck beams is made 
as in Fig. 106, and then the covering board 
is added. Fig. 104 shows how it is clamped 
temporarily for marking. On the inside it 
is marked so that it overhangs the coam- 
ing facing in. Screws 1 in. long are used 
to fasten it, and are countersunk and 
plugged. Fig. Ill shows the arrangement of 

the deck planks 
which also are 
beveled and 
calked, and the 
flooring. As 
shown in Fig. 101, 
the floor boards, 
with the excep- 
tion of the two 
center ones may 
be fastened in 
place with nails. 

(To be continued) 



SPRUCE DECK OF 
^"x ?"PLANKS 
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Glazed Shelter on Pier Has an Awning Top 



REMOVABLE AWNING 




The awning top and also the 
window sash are fitted so 
they can be removed quickly 
when stored for winter 



Protected from the wind by glassed-in 
walls, and from the sim by a detachable 
awning when it becomes too warm, this 
retreat is an ideal spot to lounge between 
fishing or sailing cruises. The structure 
can be erected on any substantial pier, the 
principal requirement being to fasten the 
uprights securely to the pier stringers. 
Unless you have the windows on hand, se- 



lect them from your dealer before laying 
out the structure so that there will be as 
little trimming as possible. In other words, 
build the shelter around the windows. The 
awning can be fastened by means of grom- 
mets, and it can be stored in lockers under 
the shelter seats when not in use. The 
lockers also accommodate oars, sails and 
other sea-going paraphernalia. 



Wooden Latch to Match Antique Cabinets and Cupboards 



Needing a knob latch for an antique cab- 
inet that he had repaired, one craftsman 
made one as shown. It consists of a wood 
knob glued to a short dowel, which passes 
through a hole in the cabinet- door stile 
and has a wooden catch screwed and glued 
to the end. When the door is closed and 
the knob turned, the catch is moved so that 
it projects behind the door frame. 

— Robert Stabler, Portsmouth, Ohio. 



([To renew the seal in small jar lids, cut 
disks of the required size from empty 
cardboard milk containers. These will be 
just the right thickness, are well waxed and 
will serve the purpose much better than 
several layers of ordinary waxed paper. 
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Stretcher Leaves Both Hands Free 
While Upholstering Chair 




This stretcher is operated by the foot 
when putting webbing on the bottom of a 
chair so that both hands are free to drive 
tacks. The chair must be propped up to a 
good working angle. 



Flashlight Cap Used as a Swab 

When applying 
liquids with a 
swab, and you do 
not wish your fin- 
gers to come in 
contact with the 
liquid, just roll up 
a strip of cloth and 
insert it into the bottom cap of an old 
flashlight as indicated. The cap is not suit- 
able for use in strong acids, as they will 
soon eat off the copper spring. 




Fastening Chain to Pipe Posts 
To Protect Small Lawns 

When using 
chain and lengths 
of pipe to con- 
struct a simple 
fence around a 
small plot of 
ground, you can 
fasten the chain to 
the pipe stakes 
securely by the 




method shown. Each stake is drilled 
through near the upper end. Then one 
chain link is inserted into the stake to ex- 
tend below the hole. A rivet or small bolt 
through the latter secures the chain. 



Most-Used Key Identified Easily 
When Isolated on Chain 

If you have one 
key on your chain 
that you use more 
than any of the 
other keys, ar- 
range it on the 
chain as shown in 
the drawing and 
you can pick it out 
easily in the dark. 
Just run both sides 
of the chain 

through the most- used key, dividing the 
other keys equally on both sides. 




Plants in Pool Are Segregated 
With Screened Barrel Hoop 

Plants in a gar- 
den pool can be 
kept from floating 
around over the 
entire surface by 
placing them on 
this "floating is- 
land." It is a bar- 
rel hoop with 
screen wire 
stretched tightly 
over it and tacked 
in place. 




BARREL HOOP 



Interchangeable Slide on Scale 
Marks Side Being Used 

To mark the side 
of his triangular 
scale being used 
so that he would 
not have to turn it 
over every time he 
picked it up, one 
draftsman made 
this slide. The 
slide is inter- 
changeable to any two sides of the rule, 
and is held in place by a couple of friction 
catches as indicated in the drawing. 
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PHOTO-FINISHING 
CABINET 




Note how the door of the cabinet below 
serves as a support for one drop leaf and 
how a single leg is hinged to the other 
leaf, in addition to the use of chains 



JULY, 1941 



129 



Cm 



Getting GOOD PHOTOS <w 




lighting used in this way often px'o- 
duce remarkable effects. 

Sunlight is not always necessary 
to obtain good photos around water. 
Photo 2 was taken on a day when 
the sky was overcast to completely 
eliminate shadows. This is the time 
to take pictures in which reflections 
play an important part. At such 



By Thomas P. Lake 



T^HE photographer who gets 
good photos around water 
must know how to handle re- 
flections and contrasts. While 
water is usually considered to 
have characteristic reflections, 
there are conditions under 
which water is black and ap- 
parently without reflections. 
This is the time when it may 
become an effective background as in pho- 
to 1. Close behind the canoe is a dark 
forest which cuts off bright reflections. 
The sun is low and to the right, providing 
strong sidelighting for the occupants of the 
canoe. Dark backgrounds and strong side- 
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times lighting is soft and the reflection be- 
comes correspondingly important. The re- 
flection of sky in the water brings out the 
shadow of the bridge and thus tends to 
emphasize the latter. If this picture had 
been taken on a sunny day, an exposure 
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WATER 



short enough to show the 
water when sunlit would 
tend to underexpose the 
other parts. Photograph- 
ing distant objects, such 
as islands, is often diffi- 
cult, yet it is accomplished 
as in photo 3 by the clever 
use of light reflected from 
water without the use of 
filters. The light is three- 
quarter backlighting; that 
is, the sun is shining to- 
ward the camera so that 
a lens hood must be used. 
This puts the near side of 
the islands in shadow. The water be- 
comes a light background upon which 
the islands stand out in bold relief. 
Without backlighting the water would 
have reflected less light, and the is- 
lands would have received more light, 
thus reducing the contrast between 
them. Note the use of a tree to "frame 
the picture" and provide an interest- 
ing foreground, without which the 
effect of distance would have been re- 
duced considerably. Contrasts of sun- 
lit portions in dense woods as in photo 
4 can be turned to good advantage, 





J 



® 



even though there is usually a lack of de- 
tail in the shadowed portions. In this pic- 
ture the reflection of the sun from the 
brook is dominant, while the sunlight on 
the slopes beyond serves to increase inter- 
est. The snow gives needed contrast. 
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There are countless activities 
around water that will make good 
pictures. In photo 5 the lighting 
was somewhat flat so the photog- 
rapher framed the scene with ob- 
jects partly in shadow. A scene 
around water, which presents one 
picture in the daytime can often 
be made to produce an entirely 
different picture at night. Photos 
6 and 7 show the Washington 
Monument as taken from the steps 
of the Lincoln Memorial in day- 
light and at night. If the reflected 
images in either one of these pic- 
tures had been eliminated, the ef- 
fectiveness would have been lost. 
In photo 8 a slow, calm river has 
been pictured in bright sunlight. 
In such pictures, shadow detail is difficult 
to obtain. The shadows occupy a small 
portion, and they are located as to increase 
the effect of depth in the pictui'e. Sunlit 
leaves and areas form the greater portion, 
and the exposure should not be less than 
second in order to stop the ripples that 
give life and texture to the water. An- 
other method of photographing water is 
shown in photo 9 — in this case Old Faithful 
geyser. Water and steam tend to photo- 
graph very light, and would be lost against 
the sky if the blue light were not reduced 
or eliminated by using an orange or red 
filter. In this case the photographer used a 
light red filter, and waited until a breeze 
had blown aside the steam and revealed 
the central column of water. 

The Mississippi river towboat, photo 10, 
makes a valuable record picture. In taking 
such subjects, however, it is well to avoid 
using heavy filters which tend to cut down 
atmosphere because the interest is in the 



Three-quarter views of a boat, from either 
bow or stern, usually produce the most 
interesting photos of this type, partly be- 
cause the curved lines of the boat are 
brought out to advantage 
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object, not in the distant scene. A light 
yellow filter is all that should be used to 
avoid such division in interest as would 
occur if the distant shore stood out in full 
detail. Pleasure boats are interesting sub- 
jects. There are good and bad ways of 
photographing them. Photo 11 illustrates 
the angle of view that usually brings out 
the best in any sailboat. A three-quarter 
stern or bow view is usually best as it em- 
phasizes the length of a boat. Photo 14 
was taken from the windward side, but the 
subject of the picture was a very long and 
low-sided racing sloop, so long and so low 
that the resulting heightening of her top- 
sides was not harmful to her appearance. 
Both pictures show the set of the sails, 
especially the twist, which makes such 
pictures extremely attractive. As a gen- 
eral rule, avoid straight side shots. Inter- 
esting photos of steamers at docks are also 
taken in this way, as in photo 13. 

Spray spanked into the air by the tail of 
a fighting fish is a familiar sight, 
but it is rarely photographed as 
well as it was in photo 12. The 





dark background and strong three-quarter 
backlighting have brightly illuminated the 
spray, and a carefully calculated exposure 
has allowed each flying drop to trace its 
path for a fraction of a second. Note that 
although the figure is backlighted, the un- 
derside of the hat is highlighted by reflec- 
tion from the surface of the water beyond. 



Cellophane Coating Gives Photographs Permanent High Gloss Finish 



Photographs can be given a permanent 
high gloss finish by gluing clear Cello- 
phane to them. Dip a sheet of Cellophane 
in water and squeegee it to a ferrotype tin. 
Also, soak the print in water for a few 
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minutes, blot it, and apply an even coat of 
resin-type glue. The print is squeegeed to 
the Cellophane on the tin and is placed 
under a weight for 12 hrs., after which both 
print and Cellophane are trimmed. 
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Black Spots Removed From Film After the spot has been removed, the re- 
With Tincture of Iodine f \^Sht portion can be retouched in 

the usual manner. — Bob Hurst, Chicago. 









IODINE 




Black spots on negatives can be removed 
by scraping them off with a sharp knife, 
but most amateurs will find this method 
easier: touch the spot with a tiny bit of 
tincture of iodine. This will convert the 
silver of the spot to silver iodide which can 
be washed off with plain hypo. Be sure to 
use plain hypo, not acid fixing solution. 



Safety Strap on Reflex Camera 

Buttoned to your 
vest or coat, this 
safety strap will 
keep your reflex 
camera from 
swinging out from 
your body and 
possibly being 
damaged by hit- 
ting something. 
The head of an old 
key is soldered in 
the screwdriver 
slot of the bolt which fits in the tripod 
socket, and the leather tab from an old 
pair of suspenders is connected to this by 
means of a key ring. 




SUSPENDER' 
TAB 



How to Build a Farm Tractor in Your Spare Time 




Having plenty of power to pull a two- 
bottom plow and other implements, this 
farm tractor, built from old car parts, 
includes a Ford model-A motor and 
twin transmissions giving six speeds 
forward. Wrenches, hacksaw and drill 
are about the only tools needed — weld- 
ing can be done at your local machine 
shop. Set of three 17 by 22-in. plans, 
Nos. 1024 to 1026 incl., containing con- 
struction details and material list will 
be sent postpaid upon receipt of 75c. 



OTHER BUILD-IT- YOURSELF PLANS 



STREAMLINE FAMILY TRAILER-937 to 942: In- 
cludes all the conveniences of home with sleep- 
ing accommocJations for four. Trailer is 15 ft. 
long and weighs approximately 1,400 lbs. Six 
prints $1 .50. 

UTILITY TRAILERS-986 and 987: Built of old auto 
parts and lumber. Adaptations of body to suit 
various purposes. Two prints 50c. 

ELECTRIC SPOT WELDER-891 and 892: Works 
on 1 10-voIt, 60-cycIe alternating current. For small 
work up to Ve in. in thickness. Two prints 50c. 

ELECTRIC ARC TORCH-106: Carbon electrodes 
Ve in. dia. produce arc for soldering, brazing, light 
welding. For 110-v. 60-cycle a.c. 25c. 

Order plans by number and title. Send 10c for 128-page catalogue of 
popular mechanical books and handicraft plans 

Address Plan Service, Popular Mechanics Magazine, 200 E. Ontario St., Chicago, 111. 



LAWN CHAIR-529: Plain-sawed Southern style. 
All parts %-ln. stock. Easily made with hand 
tools. 25c. 

TRELLIS SUGGESTIONS-639: Shows construction 
of six difPerent types that will help to beautify 
your home. One includes corner seat. 25c. 

ARTISTIC DOG HOUSES— 826: Shows four attrac- 
tive designs. Also tells how to determine right 
size house for any dog. 25c. 

LAWN CHAIR ON WHEELS-978: Light in weight 
and easy to wheel to any location. 25c. 

DUTCH WINDMILL FOR GARDEN-890: Excellent 
place to store garden tools. 10 ft. high, 54 in. in 
diameter at base. 25c. 
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Battery 'Operated 

Code Practice 
Oscillator 

\yi /"ITH the increased need for 
radio communications men 
in this country's national defense 
program, many requests are re- 
ceived for information on simple 
devices for practicing the radio 
code. Perhaps the simplest pos- 
sible method would be to connect a key in 
series with a dry cell and a small buzzer. 
Although this would answer the purpose, 
the resulting signal is unstable and ragged 
as compared with the smooth high-pitched 
note of a vacuum-tube oscillator. 

The code-practice oscillator illustrated 
requires only a handful of parts, it may be 
assembled quickly and can be operated in 
any location as it is powered by two inex- 
pensive batteries. Although headphones 
may be substituted if desired, the inexpen- 
sive permanent-magnet speaker will pro- 
vide ample volume for group code practice. 

All parts are clearly indicated in the 
simplified wiring diagram Fig. 1. Photos A 
and B show the completed instrument. The 



PRESSED WOOD 
PANEL, ■JfjXS'xa" 

S'P.M. 
SPEAKER 

WOOD BASEBOARD 

Z- 



TO NO. 5 TAP 



BROWN > 



iOQ 000- 
-OHM VOL. 
CONTROL 





TO NO. 2 TAP 
PRl. LEADS 



't5-V."B"BAT.-'' 



-»5 V."B BAT. 



fiG.l 

TOP VIEW 



400-ohm resistor acts as a grid 
leak; energy from the output of 
the amplifier is fed back into the 
input causing it to oscillate at a 
pleasant tone of about 400 cycles. 
The input transformer is a 3:1 au- 
dio type, and an octal base bread- 
board type socket is used to mount 
the 1Q5GT tube. A speaker- 
matching transformer of the 

(Continued to page 180) 
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■-iQiwmL 4-PURPOSE 

By Stanley Johnson 




CIMPLE in design and easy to build, this 
one-tube "4-in-l" audio amplifier has 
almost as- many uses as parts. To begin 
with, it is a self-powered amplifier which 
will boost the volume of any good crystal 
set or a one-tube receiver to loudspeaker 
output on local stations. It will also give 
strong headphone volume from the one- 
tube set on distant stations. 

Second, when a single-button car- 
bon microphone is connected to the 
"mike" input posts it becomes a service- 
able low power public address unit and no 
microphone battery is required. The speak- 
er unit may be connected to long cabled 
leads between counter room 
and kitchen in small cafes 
and sandwich shops, or, be- 
tween the basement and 
other rooms in the home. 

Third, when connected to 
a record player with a crys- 
tal pickup, the pickup leads 
being connected to the pho- 
no input posts, the unit will 
reproduce phonograph rec- 
ords with satisfactory vol- 
ume for the average room. 

Fourth, this versatile unit 
will operate as a B-elimina- 
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tor to furnish approximately 80 volts to replace B-bat- 
teries on a small receiver. When the amplifier serves 
as a B-eliminator no dii ect ground must be used on 
your receiver. Ground the receiver through a .1 mfd. 
600-volt paper-type condenser. The unit operates di- 
rectly off the 110-volt power line and employs a type 
117N7-GT combination 
rectifier and beam-power 
amplifier tube. The ampli- 
fier portion of the tube is 
rated at 1.2 watts output. 

To simplify construction, 
the amplifier unit is built 
up on a hard pressed wood 
baseboard as detailed in 
Fig. 1. The speaker is 
mounted on a pressed wood 
baffle which is supported 
by means of wood blocks as 

shown or may be housed in an open-back box if desired. 
The simphfied wiring diagram appears in Fig. 2 and the 
schematic circuit diagram in Fig. 3. Toggle switch No. 1 
is necessary to switch the input transformer (Ti) out of 
(Continued to page 182) 
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Seven Crystal Sets 

For Beginners 

"P^OR the beginner in radio the crystal 
receiver has a special appeal. The 
many possible circuit variations 
and low cost are some of the rea- 
sons for the continued popularity of 
this simple fprmm receiving circuit. 
No one eveT complained about the 
tone quality of a crystal re- 
ceiver when used with a 
good pair of 2,000 ohm head- 
phones. Although distant 
reception is possible under 
certain favorable and un- 
usual conditions, crystal receivers of any 
description are limited to a practical range 
of about 10 miles for moderately powered 
broadcasting stations. A good crystal de- 
tector is highly important and these vary 
widely in efficiency. 

Figures 1 and 1-A show a popular circuit 
that offers some degree of selectivity, 
which most crystal sets lack. It may be 
housed in a wooden cabinet IOV2 in. long, 
7% in. deep and 7% in. high as shown in 
sketch, if desired; or, the builder can as- 
semble the parts on a piece of Vz-in. board 
10 in. long and IVz in. wide and use a piece 
of hard pressed wood for the front panel. 
The coil is wound on a cardboard tube 4 in. 
in diameter and 5 in. long, with No. 18 
double-cotton-covered magnet wire, or 
any size of small insulated copper wire 
available, that will permit winding a close- 
wound single layer. The .0005 mfd. vari- 
able condenser used was taken from an old 
(Continued to page 180) 
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RADIO 
HtNTS 



(A) Compact low^cost battery-operat- 
ed signal genepfator, for resetting 
push-buttons in home or auto sets, 
requires no external antenna or direct 
connection to the receiver. Self-con- 
tained, it covers the standard broad- 
cast band and produces a steady 
modulated or straight CW signal 




(B) Key mounted on a piece of 
rd pressed wood, and sup- 
Sorted by 4 small suction cups, 
andy for portable use and 
emergency work 



p (F) Compact transmitting condenser 
mounts either on panel or on re- 
movable stand-off insulators. (G) 
inexpensive spare power unit sup- 
plies any small receiver. Caution — 
use a .1 mfd. 600 v. condenser in 
series with ground on receiver 



(C) Wet electrolytic condense r in 
*4, 8 and 16 mtd. 600- volt ratingT 
as compared with 350 and 500 
volt ratings heretofore supplied 




(E) Improved rqdantenna claimed 
to reduce man-maile static on all 
frequencies. (D) Lettering on met- 
al radio panels w/th steel-stamp 
letters. Clamp stralghtedged block 
on panel to lin/ up letters and 
make impressioi^s before painting. 
After crackle enamel 
dries, use a steel erasing 
shield while removing 
fmish in n^at outline 
arourtd letters 



m 




JULY, 1941 



Lsw. 

INE COPO WITH 

1 2 I OBn REsisi.9uii| m buck' '-a,w<n£ 



139 



All-Purp5sPP^tabl 




(^^^^[^^ ^l^a^ate sw^ch from control tower to 



Has Extra>Loop Ant^na n-Uff ^^'7 eliminates need for changing tuning 

ftfi^i^ yiA A^Jl . ^ .\ AX -Datteries plug mto contacts mside 

■■■■■■{■■■■■■■■HH fhe drawer; complete set with batteries 




weighs only 6 pounds. 



Navigate by Radio Beacon 

Built to meet the needs of yachtsmen, 
sailor's" set tells your exact 

ass, and 



Designed to work where ordinary min 
iature portable sets will not, this tiny re- 
ceiver employs an extension loop antenna 
that is easily fastened to a window and 
plugged into the set for use in trains or 
cars as illustrated. A built-in loop antenna 
is employed for receiving under norm 
conditions. Three-way in operation it ma 
be used either on a.c. or d.c. electric cur- 
rent when available, or from its own self- 
contained batteries in any location. 

Battery Radio for Light Planes 

It's like loading a flashlight to change ^ 
batteries in this compact set which tunes ^ 
the complete aircraft band covering radic^*''^-^^ 
weather, beam and control-tower signals. 





when bad weather hits you 'can sail into 
port by radio beacons. Portable and uni- 
versally powered, it can be taken ashore 
for use in the car or home. It is equipped 
for reception on long-wave weather band 
and standard broadcast. 



Blueprints covering simplified radio construction ar- 
ticles in this and past issues are available for 25c 
each. Many popular tested circuits to choose from. 
Original detailed parts lists with names of supply 
sources, can be obtained from Popular Mechanics 
Radio Department upon receipt of postage. 



NEXT MONTH— How to Build a Home Recorder and Player Unit That Works 
With Your Receiver. Records speech and music from a microphone, or programs 
"off the air" with any radio; plays recordings back immediately. Has built-in pre- 
amplifier for crystal microphone; neon bulbs show correct volume setting. 
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THETRrCKS OF USING | 

COLD CHISELS 



By C. A. Crowley 

/CUTTING bar stock, shear- 
ing heavy metal, roughing 
down large pieces of metal, 
cutting oil grooves and key- 
ways, and many other opera- 
tions can be done quickly and 
accurately with cold chisels, 
if a few simple rules are ob- 
served in using them. Cold 
chisels are bars of steel, tem- 
pered and sharpened at one 
end, and of such size that thej' 
can be driven with a hammer 
for removing or cutting metal. 
The flat chisel, double and 




To remove a large section of met- 
al, first chip a number of grooves 
with a cape chisel, then remove 
metal between grooves with a 
flat chisel 



DOUBLE -FACET CHISEL 




Heavy sheet metal is 
sheared by clamping it in 
a vise so line to be cut is 
flush with the jaws, and 
using a flat chisel held at 
an angle to the work 
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single-facet cape chisels, round-nose and 
diamond-point chisels illustrated in Fig. 2 
are the five main types. While there are 
variations of each of these designed for 
special purposes, these five styles usually 
are sufficient for most jobs. 

Whether it is divided between one or 
two facets, the cutting angle should be kept 

for average work, as 
shown in Fig. 2, The edge of the flat chisel 
should not be more than % in. wide be- 
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cause on iron and steel this will take all 
the driving power that can be applied with 
the usual shop hammer. When a heavy 
chip is to be removed, such as in cutting a 
keyway, a cape chisel is used. Round-nose 
chisels can be used for cutting oil grooves, 
filleting corners, etc. The diamond-point 
chisel is useful in trimming out sharp cor- 
ners. To chip, or remove surplus metal 
from a broad, flat piece, chip grooves in the 
work with a cape chisel and remove the 
material between the grooves with a flat 
chisel, as shown in Fig. 1. The grooves 
should be spaced slightly closer together 
than the width of the flat chisel. The work 
is placed in the vise at about elbow height, 
and in such a manner that the blows are 
struck at right angles to the jaws to pre- 
vent the work from slipping. The chisel is 
held firmly enough to guide it, but still 
loosely enough to prevent the shock of the 
hammer blow from imparting a sting to the 
hand through the chisel. As illustrated in 
Fig. 3, chisels should be held so that the 
lower facet or surface lies flat on the work. 
Too steep an angle will tear and gouge the 
metal. It helps to keep the eyes focused on 
the cut rather than the head of the chisel. 
When working with metals other than cast 
iron, chisels should be lubricated every 
few blows. Any good grade of cutting oil 
will be found satisfactory. 

Heavy sheet metal can be trimmed or 
sheared to shape quickly as shown in Fig. 
4. The line along which the cut is to be 
made is placed flush with the jaws of the 



vise. A flat chisel is used, the edge 
being held at an angle to the work 
to produce a shearing action. Holes 
in sheet metal can also be cut with 
cold chisels. The metal stock is 
placed on a flat surface and a nar- 
row chisel is applied so that the 
cut conforms closely to the guide 
line. When trimming off large 
projections, such as bolt or rivet 
heads, a cape chisel is used. Al- 
ways make the first cut down from 
the center, and then chip off the 
rest. This method will remove 
them easily and avoid damaging 
the surface of the work. 

In cutting oil grooves or key- 
ways, chip both ways toward the 
center of the desired keyway or 
groove to prevent the ends from 
breaking out. Swaging, as illus- 
trated in Figs. 5 and 6, is best 
done with a flat or cape chisel. This pro- 
cedure is useful for fastening together 
small assembled parts where the pieces 
fit closely and need only a little up- 
setting of the metal to keep them from 
slipping apart. With a little care, hand 
knurling on small cylindrical pieces can be 
done. Place the work in a V-block and use 
a sharp flat chisel, making grooves around 
the work parallel to its length. If it is not 
too deep, a drill hole that has wandered 
off center can often be chipped back to 
center with a round nose chisel. 

In order to do good work, chisels must 
be kept sharp. Some of the newer chisels 
on the market are made of alloys which 
are tough enough to stand hard use but 
still are soft enough to be filed sharp. Bet- 
ter results are obtained, however, by 
grinding chisels to sharpen them. 



Portable File for Shipping Tags 



To keep pre- 
pared tags sepa- 
rated and ready 
for use, one clerk 
uses a board to 
hold them as 
shown. Several 
stout rubber bands 
are snapped 
around the board 
to hold the various 
tags in their des- 
ignated places. 




BOARD 
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Gas Torch Works Without Compressed Air 





Using ordinaiy illuminat- 
ing gas, this torch, which 
anyone can make, is ideal 
for silver-soldering, light 
brazing and building up of 
small brass parts. It con- 
sists mainly of a gas cock 
taken from an old stove, 
which is fitted with a han- 
dle and a flame tube as in- 
dicated. The shape of the tube is impor- 
tant. It should be flared at the rear end 
and the front end should be rounded over 
slightly to concentrate the flame. In use, 



r1. 



the flame-adjustment nipple shown in the 
detail, should be set at the point where 
the flame produces the loudest noise. 

—Walter E. Kenzel, Bronx, N. Y. 



Harness Sets Hung in Barn on Novel Hook Assemblies 



Polished cow horns were used by one 
farmer as novel hooks on which to hang 
harness in his barn. Holes cut in a 2 by 
6-in. plank take the butt ends of the horns, 
which are secured in place by long bolts 
run through both the horns and the plank. 
Another farmer found that old auto con- 
necting rods were ideal for the same pur- 
pose. After removing the bearing caps, the 
rods were bolted to a crosspiece. 



Cleaning Roller on Tape Machine 

Rollers on gummed-tape machines some- 
times become coated with a silicate-of- 
soda solution which is used as an adhesive 
on the tape. This then forms a glass- 
smooth surface on the roller and prevents 
the tape from taking up water. By dis- 
solving the soda on the roller and rough- 
ening it slightly with a wire buffing wheel, 
an improvement will be noticed and tape 
that seemed useless will be satisfactory. 
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Holding Printing-Press Grippers 
Out of the Way for Wash-Up 




SUPS UNDER TYMPAN SHEET 
AND OVER GRIPPER 




2fc-GAUGE GAL. SHEET- 1 RON 

•clothespin • 



If you have ever bruised or scuffed your 
knuckles against the grippers of a printing 
press when washing the rollers, you will 
appreciate this clamp. Made from heavy 
galvanized sheet iron, it is used by first 
pulling the grippers down against the 
tympan sheet and then slipping the clamp 
over one of the grippers and under the 
sheet as indicated. This holds the gripper 
entirely out of the way. 



DRILLS 



Drill Case From Tobacco Can 

When working 
on a job where it 
is necessary to 
carry several 
drills, this case 
or holder, which 
fits nicely in your 
pocket, will en- 
able you to select 
the desired drill 
at a glance. The 
case consists of a 
block of wood 
shaped to fit in- 
side of an empty 
tobacco can. 
Holes are drilled 
in the block and 




the drill sizes are printed next to them. A 
slot in the side of the can takes a screw 
which is driven into the block and projects 
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to raise the block to the top of the can so 
a drill can be withdrawn easily. 

— Wm. B. Ramsey, Atlanta, Ga. 



RUBBER 

"tubing" 



Paint in Partly Filled Container 
Protected With Gas 

In one shop where large containers of 
paint were only partly used on a job and 
then were set aside for a few days, skin 
was kept from 
forming on it by 
filling the contain- 
er with regular il- 
luminating gas. 
The gas displaced 
the air inside the 
can which caused 
the skin to form. 
To get the gas in 
the container, 
cocks were in- 
stalled in the lid as 
shown. In use, 
both cocks are opened after pressing the 
lid tightly in place. This lets the gas enter 
the container and replace the air, after 
which both cocks are closed. 

— Linus M. Webb, Syracuse, N. Y. 




Pin Holds the Pump Rod in Place 
While Dismantling Well Pipe 

Having several pumps which had to be 
removed from wells at various times to 

repair the cylin- 
ders, we were able 
to save consider- 
able time by using 
pins to hold the 
pump rods in 
place while dis- 
connecting them. 
Holes were drilled 
through the rod 
just below the 
couplings at all of the joints. Then as the 
well pipe was raised and disconnected, a 
pin was slipped through the hole in the 
pump rod to keep it from dropping down 
into the pipe while unscrewing the rod 
coupling and raising the well pipe to the 
next joint. — Ernest Hahl, Shandon, Calif. 
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CLai'ge staples driven in the edge of a 
drawing board will hold pens and brushes 
in an upright position when not in use. 
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Circular Saw Serves As Grinder and Sander 




When you have a limited number of 
power tools in your shop, your circular 
saw can be used for some grinding and 
sanding jobs. For example, if you need 
a shallow rabbet ground accurately on 
a piece of flat steel, just substitute a 
grinding wheel for the saw blade, low- 
er the arbor or raise the table the de- 
sired height and grind the rabbet. If 
you have no disk sander, you can use 
the saw as one. Just cut a metal disk 
to the required size and drill the cen- 
ter to fit over the saw arbor. Then cement 
fine sandpaper on one side and coarse on 
the other. This gives you a sander with a 



machined table and a miter gauge for 
sanding the edges of work at an angle or 
so they are square. 



Wood Carvers* Clamp Allows Work to Be Turned At Will 



On certain woodworking jobs where the 
position of the work must be changed fre- 
quently, such as in carving, this clamp will 
be a timesaver. It consists of an iron rod 
threaded its entire length and fitted with a 
T-handle at one end. The other end is 
drilled to take a headless wood screw. A 
"wihgnut" made from a piece of flat iron 
screws onto the threaded rod. In use, a 
piece of waste stock is drilled at the outer 
end to take the rod, after which it is 
clamped to a bench or table. Then the 
work to be carved is laid over this drilled 
hole and the wood screw is inserted 
through the hole and turned into the work. 
Next the nut is run up against the waste 
stock, after which the tightening is com- 
pleted by turning the handle. 

— S. J. Gancher, Richnjond Hill, N. Y. 



CIn many cases, a file can be cleaned 
quickly with adhesive tape. The tape is 
merely pressed firmly on the file tacky side 
down, and then stripped off, repeating the 
operation with clean tape if necessary. 
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Bamboo Pivoted to Bench Top 
Stores Jigsaw Blades 




Cut from the butt end of a bamboo fish- 
ing pole, this curved drawer for jigsaw 
blades can be pivoted imder the edge of 
your workbench. To remove a blade, just 
swing the drawer out. 



Quick-Acting Tool Grips Work 
While Tempering With Torch 

This simple tool 
will be found a 
timesaver for 
holding small 
parts while tem- 
pering them with 
a torch or in a 
small forge. It is 
made from flat 
steel, and the jaws 
are operated by 
pressure of the 
thumb to pick up or release a piece of 
work. — Chas. H. Willey, Penacook, N. H. 




Chucks of Drills and Braces 
Shielded to Keep Out Dirt 

Dirt cannot en- 
ter the chuck of a 
drill or brace car- 
ried in a tool box 
if a simple shield 
like the one shown 
is used to protect 
it. The shield is 




nothing more than a cork of suitable size 
hollowed out as shown so it will sHp over 
the chuck jaws. A nail run through the 
cork is gripped by the chuck jaws to hold 
the shield in place. 



Typist* s Copy Holder From Book 

To hold manu- 
scripts while typ- 
ing, assemble this 
holder from a 
notebook and a 
spring clip. Just 
stand the notebook 
up and attach the 
manuscript to it 
with a clip. 




MANUSCRIPT 



Wood Case for Your Reamers 

The cutting edges of reamers will be 
protected in this holder and they can be 

removed easily. It 
consists of a wood 
block sawed off at 
an angle near one 
edge as indicated. 
Holes are then 
drilled in the 
block to take the 
reamers, which 
project slightly. A 
lid of thin wood is 
hinged to the 
block. If desired, 
the portion of the block that was sawed off 
can be used as a lid if holes are drilled in 
it to take the projecting ends of the ream- 
ers. — Truman Greenwalt, Litchfield, 111. 
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Position of Survey Pegs Marked 
By Tin Cans 

Difficulty in lo- 
cating survey 
marking pegs on 
vacant lots caused 
one real estate 
dealer to drop in- 
verted tin cans 
over them. The 
cans kept down 
the growth of 
weeds or grass and 
made the pegs 
easy to find. 
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ASA novel window display by itself, 
or as a means to actuate other dis- 
play devices, a solenoid pendulum, Fig. 
1, is something anyone can build. This 
one operates on 110-volt current, either 
a.c. or d.c. It is really a swinging motor 
which gives rise to considerable guess- 
ing on the part of spectators as to what 
makes it work. By tising various sizes 
of lamps to control the current passed 
through the solenoid, the power of the 
impulses can be governed. For fast 
strokes a short pendulum is used but 
for slow and easy motion a long pendu- 
lum is best. Three types of window dis- 
play movements are shown at the top of 
this page. In most cases where the sole- 
noid itself is not the display, it and the 
connecting parts to the display can be 
concealed. 

A word as to how the thing works: a 
coil of wire through which an electric 
current passes has a magnetic field 
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The solenoid coil, which weights the pen- 
dulum, is energized for a brief moment 
as it approaches the curved iron rod. 
The strength of the impulse is controlled 
by varying the size of the lamp, which 
flashes at the same time that the solenoid 
is energized 




around it, which tends to pull an iron core 
into the coil, or in case the core is fixed, as 
is the case with this pendulum solenoid, 
the coil of wire will swing over the iron 
core. With the solenoid pendulum, an 
electric impulse is sent through the coil 
just as it approaches the curved iron rod 
which serves as the core, providing the 
necessary "push" to overcome the slight 
loss of momentum when the pendulum 
swings in the opposite direction. To apply 
the electric impulse just at the right time, 
a contact on the pendulum brushes against 
a contact on a spring arm located in its 
path. See Figs. 2 and 4. Obviously no im- 
pulse must be sent through the coil on its 
return stroke. This is accomplished by 
providing a nonconductive contact on one 
side of the spring arm. The lamp flashes 
while current is passing through the coil. 

After building the framework rigidly, 
the coil, which also serves to weight the 



pendulum, is wound on a spool made by 
soldering two brass disks on a Vz-'itl. brass 
tube. See Fig. 5. Use a full V2. lb. of No. 24 
magnet wire, which will produce about 
eleven layers. Before winding, insulate 
the tube with tape and after each layer has 
been wound wrap a piece of wax paper 
over it before continuing. The flanges of 
the spool are fastened to a brass or Bake- 
lite crosspiece, which in turn is attached 
to the end of the pendulum. The shaft on 
which the pendulum swings must be an 
accurate fit so that there will be very little 
side play of the pendulum, and so the coil 
will line up perfectly with the curved iron 
rod. The curvature of the rod is the same 
as the arc described by the coil at its cen- 
ter. Careful adjustments must be made to 
prevent the coil from rubbing on the rod, 
which is clamped between two blocks by 
means of screws and wingnuts. A piece of 
heavy sponge rubber absorbs impact 
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and prevents breakage of parts if the pen- 
dulum swings too far. The contacts should 
be silver although copper will work. The 
spring arm, which holds one contact, is 
held by a coil spring which permits nec- 
essary flexibility. The position of the con- 
tacts for correct timing must be accurate 
to get an impulse of maximum strength. 
To make the adjustment, slip the arm be- 
tween the coils of the spring. Then, after 
wiring according to Fig. 3, the current is 
turned on and the arm is moved back and 
forth on the spring until the critical point 
is found, after which the arm is securely 
tied to the spring in this position. You will 
note from one of the details how the silver 
contact is located on one side of the arm 
and the nonconductive contact on the oth- 
er. The power take-off is from the tip of 
the pendulum and the pull is quite strong 
owing to the leverage of the pendulum. 



Adjustable Hanger for Inspecting 
Garments in Cleaning Shop 




To hold dresses and other light garments 
suspended at various heights over his 
bench for repairs and inspection, one dry 
cleaner uses a window-shade roller and a 
length of cord. The roller is attached to a 
wall. The cord passes through a screw eye 
in the ceiling and is then wrapped around 
the roller, the other end being tied to a 
ring in which the hanger is hooked. 
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Mechanic Makes Sidewalk Sign 
From Old Lawn Mowers 




One mechanic who sharpened lawn 
mowers made a sidewalk sign appropriate 
for his business from parts of old mowers. 
Two handles provided the supports, and 
an old cutting reel or blade served as a 
cross member at the top. The lower ends 
of the handles were bent at right angles 
and were screwed to bases. Rectangular 
pieces of sheet metal nailed between the 
handles carried the advertising message. 

— Irving Salzer, Baldwin, L. I. 



Depth Gauge on Disk Harrow 
To Prevent Cutting Roots 

In order to set his disk harrow so that it 
would turn the soil sufficiently to do a 
good job of tilling, yet not penetrate the 
ground far enough to injure tree and vine 
roots, one farmer fitted it with depth 
gauges. These consisted of strips of old 
automobile tire wound around the harrow 
axles as shown in the photograph. The tire 
strips were held in place by clamps made 
from barrel hoops. 

— Joe Martin, Paw Paw, Mich. 
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Comb of Safety Razor on Level 
Scrapes Top of Form 




In checking concrete forms with a level, 
one workman employs a safety-razor comb 
on the end of his level to scrape off dried 
concrete from the form board to assure 
accuracy of the reading. The scraper is 
always at hand when it is needed, and does 
not interfere in any way with the regular 
use of the level. 



Inexpensive Punch-and-Die Set 
For the Sheet-Metal Worker 

Workmen in a small sheet-metal shop 
where tools are necessarily limited, will 
find this punch set handy. It consists of 
three punches and a steel block having 




three rows of holes in it, each row consist- 
ing of three holes of different diameters. 
The first row is for making countersunk 
holes in sheet metal, and the second row is 
for making vent holes, or holes that are to 
be plugged, while the third row is for 
piercing the metal to give a couple of extra 
threads when sheet-metal screws are used, 
or when the holes are to be tapped for ma- 
chine screws. 

— Michael F. Wolf, Minneapolis, Minn. 



Test Samples of Sacked Grain 
Taken With Oilcan Spout 

One merchant 
who purchased 
grain from local 
producers and 
found it necessary 
to take samples 
from each sack for 
testing, removed 
the samples with- 
out opening the 
sacks. This was 
done with an oil- 
can spout having a 
hole cut in one 
side near the cen- 
ter. When the 
spout was pushed through the sack, enough 
grain for a test ran into the hole of the 
spout, which was then withdrawn. 




OILCAN SPOUT 
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Sandpaper Removes Bits of Ink 
From Rollers of Printing Press 

Instead of risking damage to the rollers 
of a printing press by using a knife or 
spatula to remove 
bits of ink or 
pieces of paper, 
fold a strip of fine 
sandpaper over 
the end of a piece 
of flat wood and 
fasten it in place 
with a rubber 
band. Then use it 
as shown in the 
drawing. The 
rough surface of 
the paper will pick 
up the smallest bits without injury to the 
roller and may even be used when the 
press is in motion. 
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SHOP FORGE 



ASSEMBLED entirely from discarded 
materials, this forge consists essen- 
tially of an old vacuum-cleaner motor and 
blower, and a cast-iron sink. The dimen- 
sions given may be altered to suit the 
material at hand. The air blast from the 
blower is divided, half of the air being di- 
verted up the stack to keep the shop clear 
of smoke, the Y-fitting for this purpose 
having been taken from a Ford V-8 ex- 
haust pipe. The original strainer in the 
sink serves as the tuyere iron, and a IVa-in. 
street elbow connects the sink with the 
draft pipe. The cast iron ring that origi- 
nally held the lead pipe to the sink outlet 
can be used to hold the street elbow if it 
is enlarged slightly. By using wingnuts on 
the bolts, it is an easy matter to remove 
the elbow for cleaning out ashes and cin- 
ders. A piece of flexible tubing run up the 
hood from the Y-connection and strapped 
to it completes this part of the job. The 
hood itself is made from a single 
piece of sheet metal. The addition 
of brackets and a "douse" tank 
completes the forge. The switch 
for controlling the motor is pro- 
tected with a sheet-metal cover 
and gives three speeds. It is a 
good idea to line the inside of the 
sink with fire clay or some other 
refractory material. 
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HEATER 
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Tabs around the smoke opening of the hood 
are drilled for screws to attach a ring and 
collar assembly, which takes a smokepipe 
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Simple Beam Compass to Scribe 
Extra Large Circles 




Needing a beam compass for laying out 
boat frames, I made a couple of fittings so 
that a steel tape could be used for the pur- 
pose. The fittings are made of steel, and 
can be adjusted quickly to scribe accurate- 
ly a circle of almost any desired radius. 
— George A. Wilkinson, Mystic, Conn. 



Shaped Blocks Hold Work in Vise 
While Planing Edge at Angle 

When the edge of a board or block must 
be planed at an angle, a couple of trian- 
gular blocks to fit between the jaws of your 
vise and grip the work at the desired angle 




HARDWOOD 
TRIANGULAR BLOCKS 



BENCH 




will facilitate the work. A couple of dowel 
pins in each vise jaw to fit in holes in the 
blocks will hold them in place while open- 
ing or closing the vise. 



Milk Cans Set Along the Roadside 
Cooled by Evaporating Water 



BURLAP SACK 



Cans of milk or 
cream left at a 
roadside for col- 
lection by a dairy 
truck, can be kept 
cool by setting the 
cans in tubs of 
water and slipping 
wet burlap sacks 
over them. The 
sacks act as wicks 
in the water, which is evaporated from the 
burlap to cool the cans. 




Folding Brackets for Heavy Work 



NOTCHED 



Here is a handy 
bracket for use in 
driveways, barns 
or imp 1 ement 
sheds where it is 
necessary to pro- 
vide temporary 
storage of heavy 
objects off the 
floor. The brack- 
ets are made of 2 
by 4-in. stock, and 
consist of two 
parts, which are fastened to the walls with 
heavy hinges, as indicated. 
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*Ear* Keeps Washer From Turning 



CHAIN OR 
FLAT -BELT 
DLER PULLEY 



On certain types 
of machinery 
where slow-speed 
chain or belt idlers 
are held in place 
on stub shafts with 
flat washers and 
cotter pins, the 
washer can be 
prevented from 
turning with the 
idler and wearing the cotter pin by simply 
forming an ear on the. washer and bending 
it outward as indicated. In this position 
the ear rests against the cotter key. 




COTTER PIN 



CUT AND 
BENT OUT- 
WARD . 
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Tool-Mounting Board With a Colonial Touch 




The home owner who has his 
home built or furnished in Colo- 
nial style can even continue the 
same touch right into his work- 
shop by building this tool-mount- 
ing board. It is simply a panel of 
%-in. plywood, or rigid compo- 
sition board of the same thickness. 
The molding is standard and can 
be purchased for a few cents per 
foot from any lumber dealer. It is 
attached with small wood screws 
driven through from the back. 
The urn, centered in a typical "broken 
arch," can bo whittled from soft pine, or it 
can be made as a split turning if a lathe is 
at hand. For finishing, the panel was given 
two coats of boiled linseed oil, the mold- 
ings were enameled a medium brown and 
the areas flanking the urn were enameled a 
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darker brown. The 
urn is white. Tools 
can be mounted by 
groups. Marking and measuring devices, 
hammers, edge tools, etc., were placed to- 
gether. The small sketch also shows a nov- 
el way of mounting wooden-handled tools. 
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Rubber Cement on Draftsman's Drawing Board Holds Paper Securely 



Instead of using thumbtacks for holding 
the drawing paper in place on the boards, 
draftsmen in one large office cover the 
boards with rubber cement. It is thinned 
somewhat before applying to allow smooth 
spreading. When dry, it is just tacky 
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enough to hold the paper firmly in place, 
and much time is saved due to not having 
to insert tacks before going to work on a 
drafting job. Besides, when erasing, the 
paper is held firmly over its entii'e surface 
and there is no tendency to pull away. 
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Metal Trough at End of Counter 
Aids in Dispensing Screen Wire 




Hardware merchants and others who sell 
screen wire will find that a trough at the 
end of a counter enables them to measure 
off screen wire with ease. The trough con- 
sists of a length of stovepipe, cut along one 
side as indicated. In use, the roll of wire 
is laid in the trough, after which the re- 
quired length of wire can be xmrolled on 
the counter, the trough keeping the roll in 
place. — ^Richard K. Wahler, Waupun, Wis. 



Combination Drill and Auger Bit 
To Counterbore Holes 

When working 
on a job where a 
number of screws 
are to be driven 
into counterbored 
holes and plugged, 
a combination drill 
and auger bit of 
the type shown 
will save you con- 
siderable time. 
With this tool, the 
pilot hole for the 
screw can be 
drilled and counterbored at the same time. 
The tool consists of an auger bit of the 
proper size which has the screw point filed 
off and a hole drilled into the end to take 
a small drill bit. The bit of course, is bro- 




ken off so that it projects from the auger 
end a distance equal to the desired depth 
of screw holes to be drilled. 

— Paul G. Lackey, Washington, D. C. 



Multiple Shoe Scraper for Use 
At Public-Building Entrances 

Placed at the 
entrance of a 
school building, 
haU or club where 
several people ar- 
I'ive at the same 
time, a couple of 
these scrapers will 
enable them to 
clean their shoes 
without waiting. 
They are especially suitable at school- 
houses as they do not have exposed sharp 
edges on which children are likely to fall 
and injure themselves. 
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Handy Rack Stores Lathe Bits 



CUTTER 
BITS 



In addition to 
providing an or- 
derly place to 
keep lathe cutter 
bits, this rack has 
a handy arrange- 
ment for removal 
of the bits. It is 
made from a sin- 
gle block of wood, 
which is slotted 

, and drilled as in- 

T3N«ood CLEAT dicated so that 

merely pressing on the end of a bit raises 
it for quick removal. A cleat may be nailed 
on the bottom to raise the back edge of the 
rack, if desired. 




You Can Get Plenty of Leverage 
With This Cotter-Key Puller 



Difficult cotter 
keys can be re- 
moved easily with 
this puller. It is 
made of flat iron, 
bent as indicated 
and fitted with a 
bolt having a hook 
on one end to slip 
in the eye of a key. 




I BOLT 



FLAT IBON 
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WELDER'S DRILLS GRINDER 

l/tom old auto- ^teudzft 



By F. Gage 



/^PERATING on cur- 
rent produced by a 
welding generator, this 
grinder and drill, Figs. 1 
and 2, will be helpful to 
owners of motor-driven 
electric welding outfits 
who take them to farm 
fields and other places 
where electric current is 
unavailable. The only 
expenditure is the cost 
of a drill chuck, a grind- 
ing wheel and a couple 
of old auto starters. The 
drill and grinder shown 
here were made from model-T Ford start- 
ing motors, which are rugged and do not 
burn out easily. They can be operated safe- 
ly on any d.c. welding generator having an 
open voltage range from 0 to 40 volts. 
"When losing the drill or grinder, be sure to 
run the generator at idling speed 
of the motor that drives it so that 
voltage delivered will be low. A 
little experimenting will enable 
you to determine at what speed 
the generator is producing the 
voltage most suitable to operate 
the tools. 

After obtaining the starting 
motor, take it apart and clean it 
thoroughly, washing the parts 
with gasoline if necessary. Then 
inspect the bearings, and replace 
them if they are worn. If de- 
sired, you can substitute ball 
bearings for the bronze ones al- 
ready in the motor. Also, check the 
brushes and replace them if they are worn 
down. If the commutator is worn, turn it 
down in a lathe, and undercut the mica, or 
else replace the armature with one on 
which the commutator is in good condi- 
tion. Now, before reassembling the motor, 
cut off the end plate and armature shaft as 
indicated in Fig. 3. Be sure that the arma- 
ture shaft is straight and true. Then 
thread the end of the shaft to take a drill 
chuck. As these motors rotate in the op- 
posite direction of a drill, they must be 
reversed. This is done as in Figs. 5 to 8 
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ONE LEAD 
FROM WELDING 
GENERATOR 
CONNECTS HERE 

HINGE WELDED 
TO PIPE HAMDLE 



LIGHT SPRING 



inclusive. The end cover is given one 
quarter turn to the left as you face the 
closed end of the cover. In this way, the 
cover is turned so that the screw holes are 
moved to line up with the next holes in the 
housing. This makes it necessary to cut a 
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brackets to which they were connect- 
ed, and then resolder them. In ex- 
amining the brush brackets, you will 
notice that two of them are insulated 
with fiber strips from the copper ring 
on which they are mounted. The 
leads are connected to these brack- 
ets. Before replacing the cover, drill 
a small hole in the end so that the 
bearing can be lubricated frequently. 
A little felt placed inside the cap in 
front of the hole will help distribute 
oil to the bearing. This com-« 
pletes changes in the motor. 

Next, comes a pair of han- 
dles. These are pipe nipples 
which are screwed into sock- 
ets arc welded to opposite 
sides of the motor housing. 
The original sockets were 
made by sawing a pipe cou- 
pling in half. Be very careful 
in doing this welding job to 
see that the motor housing is 
not heated enough to damage 
the insulation of the coil wires 
inside. One of the handles is 
fitted with a switch made as in 
Fig. 4, using heavy copper con- 
tacts. This gives instant con- 
trol of the drill as the switch 
really becomes part of the han- 
dle and must be gripped to 
keep it closed. If the motor is 
to be used as a grinder, the 
treatment is the same except 
that the armature shaft is 
threaded for nuts to clamp on 
a grinding wheel, and the han- 
dles are shaped from flat iron to provide 
grips suitable for manipulating a grinder. 



new notch in the cover to straddle the ter- 
minal that projects from the housing. You 
can do this easily with a file or hacksaw. 
After the cover has been shifted, you will 
find that one of the coil lead wires is too 
short to connect to its brush bracket. You 
can lengthen it with a short piece of wire, 
of course, but a neater and better way to 
do the job is to unsolder the leads where 
they are connected to the field coils, and 
shift them as shown in Figs. 7 and 8, until 
both will reach the two insulated brush 



Rubber-Hose Wiper for Art Brush 

To clean letter- LtTTERiNG brush 

ing brushes 
quickly and, at the 
same time, draw 
them to the de- 
sired chisel point, 
one sign writer 
uses a short piece 
of rubber hose. 
This is cut at an 
angle at one end 
and notched to shape the brush, while the 
other end is slotted to slip over the edge 
of the water glass. 
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Ways on Rack to Balance Repaired Armature 




After repairing an armature, it should 
be tested for balance to eliminate vibra- 
tion. To test the armature, you can use a 
pair of removable, knife-edge ways on the 
repair rack. For auto armatures and those 
usually found in the average shop, ways 
formed from %2-in. sheet steel will do. 
lYou will require one piece for a knife 
edge, one piece for a horizontal guide and 



two pieces for vertical guides at each end 
of the rack. Mount the horizontal guides 
carefully, being sure that their top edges 
are exactly horizontal with the base. Short 
dowels sunk into the comers of the rack 
will prevent the armature from roDing off 
the ways. A small level moimted across 
the base of the rack will show when it is 
set on the bench top in a level position. 



Simple Method of Checking Wear in Motorcycle Chain 



If you want to determine the amount of 
wear in a motorcycle or bicycle drive 
chain, a fairly accurate job can be done by 
using a board set at an incline as shown. 
Cleats are nailed along one side and across 
one end. The chain is laid on the board so 
that it rests against the side cleat with the 
end against the bottom one. The end posi- 
tion of the chain is marked on the board. 
Then the chain is pulled up to take up all 
of the slack, and the end position marked 
on the board again. The distance between 
the two marks is equal to the amount of 
wear in the chain. 

., — Ivan J. Streeten, Detroit, Mich. 



CIt's best not to follow too closely behind 
a truck having dual rear wheels because a 
stone or other object may have become 
wedged between the tires and will be 
thrown out by centrifugal force, damaging 
your radiator, or breaking a headlamp or 
the windshield. 




STRIP 
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Sandbag Protects Tire From Heat 
While Welding Fender 




One mechanic who frequently had small 
breaks in fenders to weld used a sandbag 
like the one shown to protect the tire from 
heat of the torch. This saved time as it was 
unnecessary to remove the wheel to do a 
couple of minutes work on the fender. The 
bag was made of heavy canvas sewed to 
form a number of pockets as shown in the 
detail. 

— G. Rickard, Frederickton, N. B., Can. 



Tool Removes Cotter Keys Easily 
In Places Hard to Reach 

Auto mechanics 
will find this cot- 
ter-key remover a 
time saver, espe- 
cially when work- 
ing on jobs where 
restricted space 
causes as much 
time to be con- 
sumed in remov- 
ing the cotter key 
with ordinary 
tools as it takes to 
make the repair or adjustment. The tool is 
made from a length of small rod, which is 
tapered at one end and bent to form a 
hook. A 4-in. length of steel shafting is 
drilled lengthwise to slide on the rod and 




serve as a hammer in pulling the key. A 
large washer peened on the end of the 
puller serves as a striking surface for the 
hammer. 

— Wm. C. Acker, San Francisco, Calif. 



Valve-Grinding Compound Kept 
Close on Motor Block 

When grinding 
valves of a motor, 
one mechanic 
keeps the valve- 
grinding com- 
pound close at 
hand on the motor 
block by using a 
punch and a cou- 
ple of rubber 
bands. The punch 
is inserted into 
one of the water 
openings and the 
grinding compound can is fastened to it 
with the rubber bands as shown. 




Linoleum on Floor of Car Trunk 
To Slide Luggage in Easily 

Salesmen and others who have to remove 
luggage cases from the trunks of their cars 
several times daily will find that heavy 
cases can be moved in the trunk easily if 
the floor is covered with linoleum. This is 
cemented in place, and if kept well waxed, 
will provide a slick surface on which to 
slide heavy cases. 
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Getting the Most From a Glove Compartment 




It's a simple matter to convert a glove 
compartment from the usual catchall to 
provide maximum storage space suitable 
to your particular needs. For example, the 
inner surface of the door can be put to 
good use by mounting small calendar 
sheets on it to serve as memo for lubrica- 
tion and repair data. Or, you can mount 
pieces of cardboard having elastic bands 
attached to them, on the door for storing 
gloves. By using small clips on the card- 
board, you can provide a convenient stor- 
age space for a comb, pencil, nail file, etc. 



Another idea is to partition the compart- 
ment to hold paper napkins, handkerchiefs, 
etc. And, you can make the partition suit- 
able to file literature or correspondence 
used in your daily business. 



Red Signals on Bumpers Aid Worker in Parking Lot 



To distinguish between cars that were to 
be parked for long and short periods and 
as an aid in locating the cars in a parking 
lot, one worker made up a number of red 
signals that could be slipped over bumpers 
of the cars. Cars that were to remain in 
the lot for several hours each carried one 
of the signals. Thus any worker in the lot 
knew these cars and parked them at the 
rear of the lines of cars, leaving the space 
at the fronts of the lines for cars that were 
only to remain for a short time. A spring- 
type clothespin screwed to the signal 
standard permits clamping it to a bumper. 

JULY, 1941 
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Glare Shields Protect Your Eyes 
On Bright Days 



OARK-GREEN.CELLULOID STRI 




that finds your visor either too narrow or 
too short, a sleeve like the one shown in 
the lower detail will help. The sleeve con- 
sists of thin cardboard folded and sewed to 
slip over the visor. It is covered with cloth 
to match the interior of your car. ' 



ADDED MATERIAL 



Here are a few ideas that will help elim- 
inate glare that tires the eyes on bright 
sunny days. A strip of colored celluloid 
along the lower edge of the windshield will 
keep glare from the car hood out of the 
eyes. Also, a strip of celluloid placed be- 
tween the sun visors as indicated will pre- 
vent glare from the sun from entering at 
this point. If you are one of the motorists 



Wedge Aids in Removing Tire ' 
From Large Truck Rim . i 

The next time 
you have a heavy 
truck tire that 
seems almost im- 
possible to loosen 
from the rim, try 
using a wooden 
wedge. Place the 
rim and tire on a wood block 

large wooden block or other suitable sup- 
port that is small enough to permit the tire 
to slip down over it. Then drive the wedge 
between the bead of the tire and the rim 
as shown. This will loosen the tire and 
stretch it slightly so that it can be forced 
over the rim flange without damaging it 
in any way. 

— Thomas L. Mmo, Cincinnati, Ohio. 




40 WAYS TO TURN SPARE TIME INTO MONEY 

Do you want to make or save money by doing and making things for yourself or for others? It's easy 
with the practical information placed at your command by Popular Mechanics editors in these little 
service bulletins. Each one is based on successful experience, and is written in eosy-to-understand and 
nontechnical language. Pictures and diagrams graphically show every step in construction projects. 
You cannot go wrong following these simple directions. 




THE LiniE LIBRARY OF USEFUL INFORAAATION 



HOME AND GARDEN 
— Concrete Garden Furniture 
—Garden Woodwork 
—Bird Houses 
—Extra Rooms in Attic 
—Basement Playrooms 
— Cuttintr Fuel Cost 
— Backyard Gardening 
— Hantrlni; Wallpaper 
— Growinp Miracle Plants 
—Farm and Garden Tractora 
— .\uta Kinks 

PHOTOGRAPHY 
— Making an Enlarter 
— Building Printer and Dryer 



PROFIT OPPORTUNITIES 
— Home Work for Money 
— Trapping Small Animals 
— Taxidermy 
—Electroplating 
—Treasure Finders 
— Log Cabins and Tourist Cottages 
— Food Formulas 
— Cleaning Formulas 
—Cosmetic Formulas 
— Training Dogs 
— Weaving on Hand Loom 

BUILDING BOATS 
— 16-ft. Canoe 
— 14-ft. Outboard Runabout 
— U-ft. Sailing Dingliy 



WOODWORKING 

— Build Your Own Power Tools 
— Practical Wood Turning 
—Plain and Novelty Wood Fin- 
ishing 

METAL WORKING 

— Soldering and Brazing 
— Metal Plating and Coloring 
—Metal Craft 
— Small Castings 
—Homemade Arc Welders 

HOBBIES AND CRAFTWORK 
— How to Build a Telescope 
— Magic for Everybody 
— Building Midget Car 



Single booklets 25 cents each. Any five booklets for $1.00 



200 East Ontario Street 



POPULAR MECHANICS PRESS 

Dept. 281 



Chicago, Illinois 
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On your own home 
screen— gorgeous 
full-color "stllls"~with 
KODACHROME— at 
lower cost than you'd 
believe possible 



miniature 
camera 




If you own a Kodak Bantam f/4.5 or a 
35-mm. camera, you can make color 
"stills" with Kodachrome Film, at sur- 
prisingly low cost. The initial cost is the 
whole cost — your finished transparencies, 
in slides oil reody to project, are paid for 
when you buy your film. Ask your dealer 
. . . Eastman Kodak Co., Rochester, N. Y. 



These Kodaks make full-color KODACHROME ''stills'' 
as well as pictures in black-and-white 



■mm' 



$14.50 KODAK 35 f/5.6 

Compact. Smart. Precision construc- 
tion. Kodak 35 //4.5— $24.50. Kodak 
35//3.5— $33.50; Range Finder, $47 .50. 




$22.50 KODAK BANTAM f/4.5 

Small precision miniature. Fits the 
palm of your hand. Fast, versatile, 
easy -to-operatc. 




FOR PROJECTION 



KoilaKli<le Projector M€)del 1 — small, 
effioieni, dependable. Complete with 
lens, lamp, and llH-ft- — $18.50. 



KODACHROME FILM Eastman's film for gorgeous full-color ''stills' 



JULY, 1941 
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FLUID DRIVE . . . 

A STATEMENT BY 
CHRYSLER CORPORATION 



Gasoline and Diesel engines are mak- 
ing history. The very defense strength 
of nations is now measured in motor 
power. Combat plane, bomber, subma- 
rine, torpedo boat, oceanic freighter 
— ^tank, truck and military car — all 
are motor driven. 

And in this vast field of mobile horse- 
power, Fluid Drive has revolutionized 
all previous conceptions of harness- 
ing internal combustion engines. This 
new development of a time-tested 
basic principle provides smooth, vi- 
brationless power transmission. 

An Aid To Defense 

New applications of Fluid Drive 
are expanding its usefulness. It is 
indispensable wherever the flow of 
power calls for flexibility, instantane- 
ous absorption of terrific impulses, 
peak engine torque and an absence 
of vibration. Where split-second tim- 
ing is demanded, the Fluid Drive 
principle answers a vital need. A tiny 



Fluid Drive unit controls the speed 
of airplane superchargers — giving 
motors a regulated air supply at high 
altitudes and preventing disastrous 
vibration. 

In submarines. Fluid Drive permits 
multiple Diesel Engine hook-ups — 
cushions volcanic power explosions 
— even disconnects the engines from 
propellers in three seconds — a neces- 
sity when submerging. Power-shovels 
now use it to absorb the shock of im- 
pact and prevent engine stall. It is 
solving countless other industrial and 
utility power problems. 

Exclusive of automobiles, the Fluid 
Drive principle transmits over four 
million horsepower throughout the 
world today — energy equal to the 
combined i nstalled capacity of Boulder 
and Coulee Dams. Already, Fluid 
Drive is transmitting well over thirty 
million horsepower in the motor cars 
produced by Chrysler Corporation. 
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A Basic Principle 

Fluid Drive has taken its place as a 
basic principle of power transmission 
— along with the lever, the inclined 
plane, steam, electricity and hydrau- 
lics. Its principle is an established law 
of physics — kinetic energy — which is 
force through motion. Engine power 
is transmitted through spinning oil. 
There is no metal to metal contact 
between motor and drive shaft. 

For 25 years, automotive engineers 
have sought a means of providing ac- 
celeration without the bother of gear 
shifting — to cushion ever-increasing 
horsepower with the smoothness of 
steam and the quiet of electricity. 
Fluid Drive is the final key to this 
accomplishment. After years of re- 
search by Chrysler Corporation engi- 
neers, Fluid Drive was introduced in 
1938 on the Chrysler Custom Imper- 
ials — it since has been made available 
on all 1941 Dodge, De Soto and 
Chrysler models. 

A new ease of car control — of distinct 
advantage under present-day traffic 



conditions — is provided by Fluid 
Drive. The motorist can stop, start 
again, speed up, slow down — drive all 
day without the continual eflfort of 
gear-shifting. Acceleration is smooth, 
vibrationless! 

A Major Achlevenaentf: 

Fluid Drive adds new safety. The 
danger of engine stall is practically 
eliminated! On slippery, icy pave- 
ments Fluid Drive gives the car a more 
sure-footed action. Traction is ob- 
tained by the cushioned flow of power 
to rear wheels. Yet, with all these im- 
portant advantages the motorist has 
nothing new to learn about driving. 

Over 300,000 owners of Dodge, 
DeSoto and Chrysler cars are enjoying 
the benefits of Fluid Drive. Like 
Hydraulic Brakes and Floating Power 
— two other Chrysler Corporation 
achievements — Fluid Drive is a major, 
permanent contribution to motoring 
comfort and safety. It creates a new 
high standard of automobile perform- 
ance and value. It is truly a modern 
miracle of motor power transmission! 



PRODUCTS OF CHRYSLER CORPORATION 

ARMY TANKS • ANTI-AIRCRAFT GUNS • AIRCRAFT PARTS • ARMY VEHICLES • PLYMOUTH, DODGE, 
DE SOTO AND CHRYSLER CARS • DODGE TRUCKS • MARINE AND INDUSTRIAL ENGINES • 
DIESEL ENGINES • OILITE BEARINGS • AIRTEMP HEATING AND AIR-CONDITIONING EQUIPMENT 



YOV GET THE GOOD THINGS FIRST FROM CHRYSLER CORPORATION 
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Just Relax 



(Continued 

who IS shot from a cannon lands in his net. 
None of them hits spread-eagled. Each 
lands with a roll. Even a person hurled 
from a car in a 60 mile per hour collision 
is fairly safe as long as there is no solid 
object in his way. His speed rolls him over 
and over along the ground, burning off 
some skin, but probably not breaking any 
bones unless he crashes into something." 

Perry takes no chances on being hurt if 
he is asked to crash an automobile into an- 
other at high speed and have his car turn 
over and catch fire. He wires the -doors 
closed and installs a springy steering wheel 
that will give if his body hits it. He drains 
the acid out of the battery, puts only a pint 
of gas in the tank, leaves the gas tank cap 
off, and straps himself in with a safety belt. 
An instant before the crash he flips off the 
ignition switch. He tums the car over by 
releasing the front end of a metal bar at- 
tached to one side of the frame. The rod 
digs into the ground and tums the car over 
neatly. When the collision occurs, fire 
starts automatically in a pile of gasoline- 
soaked rags hidden in the car. Contact 
with the other car completes a circuit that 
sets off a spark in the rags. Instead of a 
■ fu-e extinguisher to use in emergency, 
Perry carries a big cloth furniture pad, 
soaked with water, on the seat beside him. 

With all these precautions he is perfect- 
ly safe if the crash goes according to sched- 
ule, and even if the unexpected happens he 
won't be badly hurt. He recalls the time 
when another stunt man and he were 
asked to drive a roadster at high speed off 
the side of a hill. Instead of staying on its 
four wheels as it went downhill, the car 
shot out into space, lit on its radiator, and 
rolled end over end. Neither man was hurt 
because their safety belts held them tightly 
in place. When the picture of the crash was 
rim off at slow speed the stimt men saw 
that Perry's passenger opened the door on 
his side while the car was in the air, 
reached for his safety belt catch, and then 
decided that it was safer to stay with the 
car. He slammed the door shut again. It 
was all done in a couple of seconds, show- 
ing how fast a stunt man must think. 

A good stunt man keeps his mind some 
six feet in front of him, so to speak, and 
this helps him do the right thing at the 
right time. And he has to be smart. Take 
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from page 95) 

the time Perry had the job of jumping 
from the top of a 110-foot ocean cUff down 
into the surf. There was only four feet of 
water below him except when a big break- 
er was rolling in. If Perry could land in a 
breaker he would be able to make a shal- 
low dive; otherwise four feet of water 
wouldn't help much. He took the risk out 
of the stunt by tossing a rock off the cliff 
and timing its fall. Then he knew just how 
much head start he had to give himself to 
hit the water as a breaker arrived. 

It took brains to figure out a safe way to 
perform another act that had already 
maimed one stunt man. The picture called 
for an automobile collision at the edge of 
a cliff and one car was to hurtle off into 
space, the driver saving himself at the last 
second by reaching up and catching the 
limb of a sturdy tree that was growing out 
over the brink of the fall. 

Perry had the stunt reduced to a mathe- 
matical basis, he thought, but he missed 
one important detail. "Everything went off 
like clockwork," he recalls: "I crashed into 
the other car and skidded off the cliff. I 
had removed the cushion from the driver's 
seat of the roadster and was kneeling be- 
hind the wheel so when the car shot past 
the tree it was easy for me to reach up and 
grab the limb and hang on. I dangled there 
while the car wrecked itself below and 
then I remembered what I had forgotten. 
There was no escape from the tree and I 
had to hang on until the crew could get a 
rope out to me and I could use it to get 
back to solid ground." 

String Cutter From Bottle Opener 

If a bottle open- 
er of the type 
shown is sharp- 
ened at the point 
indicated, it makes 
a good string cut- 
ter. The sharpened 
edge being of a 
circular shape, it 
is easy to slip un- 
der a tight string 
on a package, and 
almost its entire circumference is protected 
or shielded by surrounding metal. 
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QUALITY TOOLS 
AND EQUIPMENT 





TIME-AND-MONEY-SAVING AUTOMOTIVE TOOLS 
GANG GAUGE SET VALVE REFACING MACHINE 

for Motor Testing 

A handy testing unit 
for diagnosing mo- 
tor troubles. Saves 
time wasted tearing 
down motors to ob- 
tain the same infor- 
mation. Tests oil 
pressure and indi- 
vidual cylinder com- 
pression. Tests vac- 
uum on fuel pimip 
intake and pres- 
sure on output side. 
Gives vacuum read- 
ing for carburetor 
adjustment. Diag- 
noses valve troubles, 
spark advance and 
ignition deficiency. Price complete, ^14.50*. 
Hardwood Carrying Case extra, ^2.50*. 




More than 12,000 in use. Finest materials and 
workmanship. Handles valves to 3V^ heads, 
^/li]" to Ys" stems. Special Jacobs Chuck accu- 
rate to .001". Price, including Micrometer Depth 
Gauge and Butting- Off Attachment for Ford 
valves (illustrated), ^92.50*. 



ARBOR PRESSES 




KRW Bench Type 
Arbor Presses are 
built in three sizes to 
cover every require- 
ment. Much better 
than vise and sledge 
hammer methods or 
make-shift devices 
which are slow and 
costly. Every pressing 
operation requiring 
three tons or less can 
be done better and 
faster on a KRW 
Press. Use coupon for 
literature. 



FORD MARINE CONVERSIONS 

It is easy to 
build your own 
Marine Power 
Plant with 
KRW Conver- 
sion Parts and 
a Ford Engine. 
No special tools 
required. We 
supply com- 
plete instruc- 
tions. KRW 
Parts for Ford 

Model A (illustrated) ^28.50*. KRW Parts 
for converting Ford V-8, including Paragon 
Reverse Gear, ^195.00*. 




*Priccs F.O.B. Arcade, N. Y, Slightly higher wesl of Rockies. 



MAIL THIS COUPON^ T 



K. R. WILSON I 



MAIN OFFICi, 17 LOCK ST., BUFFALO, N. Y. 
FACTORIES, ARCADE and SENECA FALLS, N. Y. 



Please send information on items checked: 

Gang Gauge Set Q Valve Refacing Machine Q _ 
Arbor Presses □ Ford Marine Conversions □ PM-7 ■ 



Address.. 

|Ci'y 



..Slate.. 
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SANI-FLUSH CLEANS OUT 
RADIATORS TOO! 



c«nwvc ro«e'»^, the la'B"' 
IOC ana Canton, ObiO. 



Soothe 
Pain of 



Sunburn 




This 
Quick 
Way 

Remember Sunburn is a real burn and 
should be treated at once. For quick 
relief apply 0 1 L-O-SOL (formerly Oil- 
of-Sal t ) . 1 1 soot lies , coo Is and comforts. 
Used by thousands. This effective in- 
hibitory antiseptic is also valuable in 
treating non-venomous insect bites 
and minor injuries — cuts, scratches, 
bruises. Stimulates healing — combats 
infection. Only 50c at your druggist's. 
JSIust satisfy you or your money back. 
Get Mosso's OIL-O-SOL today. 



Carrying the Torch for Industry 

(Continued from page 75) 

coastal waters. The frame of a 200-inch 
telescope was welded. Station KDKA in 
Pittsburgh was given an electric arc- weld- 
ed antenna 718 feet high. Germany built 
an all-welded 10,000-ton pocket battleship. 

Items like this attracted public attention 
from time to time, but it was not until the 
present industrial emergency came that 
the nation began to realize that the strong 
right arm of production held a torch. 

Today, warships are very largely weld- 
ing jobs, as are merchant hulls and entire 
barges and tugs. In fact, practically all of 
the vessels under 300 feet in length now in 
production in the United States are weld- 
ed. There is a saving in weight, time and 
cost up to 15 percent, according to welding 
authorities, depending upon conditions. 

The same is true of stationary and ma- 
rine boilers and tanks used in oil refineries 
and chemical plants, as well as those used 
for water and other liquid storage. 

Spot welding of airplane parts, such as 
wings and fuselages and gas welding of 
high-tensile plane tubings is common, yet 
it is a comparatively recent development. 

Tanks, gun mounts, recoil mechanisms, 
anti-aircraft gun carriages, gasoline and 
oil trucks, tractor parts, railroad freight 
and passenger cars, electric locomotives, 
automobile frames, giant shovels, hoists 
and derricks, refrigerators, and even artic- 
ulated, streamline trains form just a short, 
suggestive list of familiar products of the 
welding arc and blowpipe. 

Among the more novel applications is 
the welding of entire bridge floors. An- 
other is the welding of piles. Preparing the 
foundation of a large mid-western factory 
building, a foundation company drove 8,600 
steel piles into the earth. As each 30-foot 
section of the 18-inch square, ^/2-inch thick 
pipe was driven into the earth, another 
section was hoisted into position and arc- 
welded onto it, until the pipes penetrated 
more than 100 feet. Then 12-inch H-beams 
108 feet long were driven into them and 
concrete was poured. 

Increased use of welding has resulted in 
improvement and improvement has 
brought about increased use, until the ex- 
pert welder of the first world war would 
find himself a novice today unless he had 

(Continued to page 168) 
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FOR 27,000 R. P. M. 
Insist on a Genuine Dremel 

MOTO-TOOL 

100 TOOLS IN ONE 

• Has shockproof bakc- 
lUe case 

• Fnn-roolod motor can't 
overheat 

• Has oil-less(oil-sealed) 
bearings 

• VibrationlesR (dynamica 
anceUj armature. 

n«r©*8 Kuarnnteed qu:ility! The handiest tool tn the shop 
or home. L'se it daily for model ni:ikinK. repairing, carvinie 
wood or plastics, etchine nloaa or metal, touching up dies, 
ehiirpenins. routinz, nandinK. driUini;. and on a hundred 
other ioha- Ili^hor apeed does better work and saves cut- 
ters. Model One. wt. 6 oz.. with chuci: and >i" collet, 
only Model Two, wt 13 oz.. $10.50. 10 DAY 

TRIAL — Money-Back Guarantee. If your dealer doea 
not have Moto-Tools. order dirert . . . we pay pontnee if 
you send cash. Or. send only fl, pay pofltnan h;iliirii e 
plus pustuze. Catalog of Tools. Special offers. FREE. 

DREMEL MFC. CO., Dept. Txil 




Modem Cnlttman't Kltt 

KIT NO. 1 with -23 
Kradc arcestforiea 
lin<i Muilol 1 Moto- 
Tool ill Imrd-tll.SO 
wood taac .... ' ' 

KIT NO. 2. eamo n» 
above with Ma.-ter 
Model 2 «71.50 
Molo-Tool.... " — 



'G, Raeine, Wis. 




Universal 
Tractor 

Tou plow, disc, cullivaie, mow. haul, do 
belt work, for about 33e a day. Safe, 
troulile-fiee loiiK life. New plow lift, new 
reverse. Hundreds used. Save by buying 
from maker. Two weeks trial. FREE) 
catalog. Write today. 

PIONEER MFG. COMPANY 
Dept. V-71 West Allls, Wis. 



WHEN YOU BUY FLASHLIGHT BATTERIES DEJMAND 

"EYEREADY" fresh dated batteries 

The word "Eveready" Is the registered trade mark of National Carbon Co., Inc. 



Big Money for Workers 

In Home or Shop 



JIOXEY-MAKINO PRO.TECTS. Color-glazed concrete 
lawn, cemetery pottery made without molds or cores. 
New, Patented mctliod. i:se only sand, cement, clicap 
materials. Tiles, walls, (sravcstones. Statuary, glftware. 
Basement waterproofing. Booklet, colorplates, details 10c. 

NATIONAL POTTFRIES COMPANY 
Dept. A, 11 W. 26th St. Minneapolis, Minn. 





EST. 1868 



GENUINE U.S. BARGAINS 



O. D. WOOL BLANKETS (USED) . $2.19 
IVICCLELLAN SADDLES (USED) . 5.95 
U.S. ARMY PUP TENTS (used) . 2.50 

GAS MASK BAGS (NEW) 89 

Thousindsof Other Bargains in Military,Outdoor 
& Sport Goods for Huntcr,Farmer,Scout Send 10^ 
for 32-pagc catalog returned w ith first order. 

A and N SUPPLY CO. 

4720 LESTER ST. RICHMOND, VA. 



BUILDMRCfWELDER ^^^u 



For Light or Heavy Work. 75-200 amperes. 
Complete PLANS uiiil valuable catalog 
3oc. Over KKJO Electrical Supply Baraaiiis.- 
LeJay Mfg. Co., 1347 LeJay Btiilding,_ 
Minneapolis. Minnesota | 




|Wondtr-Ton«| 

UNE-NOISE 
I ELIMINATOR j 



Wonder-Tone NOISE ELIMINATOR 

Just attach to your radio (long, short wave), 
and enjoy reception free from distractinK^ 
noises. .Sond-No-Moncy Pay Postman 50c plus 
postaRC or send 50c and we'll send postpaid. , 
Return in 5 days for refund If not delighted. ' 

WONOER-TOIE COMPANY, Dtp). 5, 7078 N. Clark St.. Chlcato, I 

FLUORESCENT 

Buy Direct — All Types — Factory Prices 

Save up to 50% on Fluorescent Lightinc. Using \00"l G E parts. Agents and Dealers — 
write for FREE catalog —-'••^'^ =.r..« .^.^ce ^.-^w 



McGEE RADIO, FD-22, KANSAS CITY, MO. 



BUILD 
YOUR 



GRANDFATHER CLOCK 

Send 2$c for Simple SHOP TESTED COPYRIGHTED BLUEPRINT. 

The Simple ?ent*ii)Io Hcd-i-Knt «:iv :ift tJioiiBands have. DIME hrinen 
PLANS iiti'l eixlv nictu'-e "HOW" liouk pricinfC many fine brnci i*ciirht 
Wvfttmlnster. tube chime, cic-trir and l).itt«ry ni<>vpnient» nliowiiig 
nine beautiful colonial grandfather can^a. Build now and save half. 
KUEMPEL CHIME CLOCK CO., BIdg. S4, Guttenberst Iowa. 





EASY TO B^*-* 



Easy to read — guaranteed for one year. 
The crack-proof white surface is bonded 
to the steel— protects it from rust. Favor- 
ite Wyteface is easy to clean, hard to 
kink, durable. 25, 50, 75 and 100 ft. 
lengths. Mail coupon today for free 
sample of the line and illustrated folder. 




FAVOURITE WYTEFACE 

...... STEEL MEASURING TAPES 


FOR 

THIS 


KEUFFEL & ESSER CO., Est. 1867 
Dept. 142, Hobokcn, N. J. 

Name 


Address 


DISPLAY 


City SUte 







MAKES A GOOD LIVING 

.T. II. KclloRK of Xlirhigaii 
writes: "MortgaKed my fiir- 
nitiiic and houRht a Foley 
Filer and one year later had 
all my deliLs paid and 
paid $1(10.00 on a new " 
hniiie. I file for carpen- 
ters mostly, and many 
days earn as much as 
$lfi.OO." 

I.oiiis P. Wadowick says: 
"I have filed TtJI saws in 
spare time." 

Tlior Nedri lie. Iowa, says: 
"I liave filed ."i."iO saws, 
made $3.")0. As I'm a 
Carpenter, I just file saws In spare 
time — have more than I can talte 
caro of." With a 

FOLEY>1S^cSAW FILER 

you can do expert wmk easily, quickly, without eyestrain. The Foley 
files hand, lian<l and circular saws hetter than the hest hand filer. 
Tlie new iIo<lcl F-liI Is the result of 40 years' experience in hulldlnu 
saw filers, and is unequalled for accuracy, ease of adjustment and 
lonK life. Patented jointing principle hrings uneven teeth back ta 
uniform size. 

FREE PLAN shows yoii how to start your own cash liusiness In 
spare time with small Investment — no canvassing. Send mnpon now, 
— no ohligatiuri, no salesman will call. 



Mail Coupon for FREE PLAN 



FOLEY MFG. CO., Minneapolis, Minn. 

.Send Free Plan on Saw Filing busines.s — ^no obligation. 

NAME 

ADDRESS 
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It's Easy to Make 

^ISO fo^SOO 

Extra Profit Monthly 




BUILD A BIG PAYING 
BUSINESS OF YOUR OWN 

Now. more than ever, arc wt'ldiiiK is Rain- 
ing new prominetice Iri intlusiry today. 
Stroiitrer buildin^TK are beinK erected 
noiselessly: aiito repairs are easier and 
more proninble wUh arr weldinp; con* 
Htriiction and maintenance jobs are plfii- 
ttfiil ami ensy to Eet . . . monoy-makinvr 
arc weldinu jobs are all aroniid von! With 
Hohart "Simnlified" Arr Webllim y"" rnn 
easily nioet the r^mall monihlv payments 
while making SI 50 to S300 monthly In 
extra prollts. 

REMOTE CONTROL 

Hcinoif Control is staiul;n<l o<iulpment on 
Holmrt \Vi-bl€'rs. lots you control yonr 
weld<r at the work. Saves itinc. labor 
anil the need fur a lielper on diillcult 
work. You pret this feature on every 
Hobart model at no extra cost. 

EASY TO OPERATE 

VSimnlified" operation of Hobart Arc 
Welders enables you to weld faster, with 
the ridht current for every job. 1.000 
combinations of weldlnir heat (rive the 
exact voltai^e and amperatre for all kinds 
of work. It's as easy to KCt as the right 
station on your radlol 

"PAYS FOR ITSELF" TERMS 

With a ltt>oral trial on your own work, nl 
our risk, you prove to yourself that extra 
eanitnfcs and Bnvinjrs make u easy for y<ni 
to own yonr Hohart with iilmost no adunl 
cash outlay. Kasy monthly Insiallments 
let you pay for it with extra profits. 

"BUILD YOUR 

OWN" WELDER 

You ran huihl your own 
portalile fras driye welder 
by coupling a Hohart 
jrenerntor to a ii.*sed aulo 
engine and rhassis. This 
portalile unit lets you 
operate any place, es- 
pwially on the profitable 
out.si<le .iobs. It sayea 
you from S.lOO lo S-'iOO! 
Mail coupon for details. 



eUlLD-YOUROtYN'GENEMTOR 




STATIONARY ELECTRIC DRIVE 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L, 



Lileral Trial 
Offer 

to PI10¥£ it 

IWSfor/rSHf!, 



Hohart oi /Ae Wor/ds 




POHTABLE 
. ELECTRIC DRIVE 



Hobart Bros. Co., Box M-7( 

Tell me more about — 

□ Electric Drive 
Arc WeUltT 

□ rompleto Oas 
Kneine Drive 

□ Liber.il Trial 



Troy, Ohi' 



□ "Build Your 
Chvn" Welder 

□ Stationary 
Eloolric Drive 

□ Easy Terms 




Name.. 



Address 

□ Check here if you want Information on 
the Hohart Arc WeldinK School, a non- 
profit institution. 



□ Check here 
if you want 
the free book 
tliat tells you 
how ea.sy It 
is to Ret the 
bis pay arc 
welding Jobs. 



(Continued from page 166) 

modernized his technique. Aside from arc 
welding with covered electrodes and oxy- 
acetylene welding with high-temperature 
flame, some of the newer developments 
are: spot and line welding in which an 
electrical resistance is set up at special 
points to bind two sheets of metal together; 
atomic hydrogen welding, for high quality 
work; thermit welding in which iron oxide 
and aluminum are set off with a magne- 
sium ribbon creating a flowing liquid al- 
loy; brazing, which uses such alloys as 
phosphor-copper and silver-copper for fine 
jobs on thin metals, and the^j inion-m frLt.' 
electric process which gives remarkable 
speed with no flash, glare or smoke. 

Mechanized welding is giving efficiency 
to line production by the use of semi-auto- 
matic controls. 

Flame-cutting, used during the first 
world war principally to reduce scrap, has 
now become a precise art and is rapidly 
edging aside shearing and forging. Steel 
three feet thick can be flame-cut by blow- 
pipes with an accuracy of about 1/lOOOth 
of an inch and this renders possible cutting 
of plates prior to fabrication on such jobs 
as shipbuilding or tank making. 

A novel use is for cutting the teethlike, 
interlocking expansion joints used on most 
modern bridges. The blowpipe is also val- 
uable in wrinkle-bending of pipe, one side 
of which can be softened so the pipe can be 
shaped on the spot before being laid. Hard 
facing of metals by applying super hard 
alloys, such as stellite, flame hardening of a 
small section of a large piece of metal and 
flame cleaning of the surface of castings is 
a modern development. Stack cutting in 
which a number of layers of metal can be 
sliced through at a time and pattern de- 
vices which make the cutting process semi- 
automatic are increasing the value of the 
oxygen-using blowpipe. 

The gouging process removes a narrow 
strip of metal from steel plate, forgings and 
casting. The deseaming process "washes" 
away surface defects from slabs and bil- 
lets. The descaling process removes scale 
from metal surfaces. The oxygen lance 
makes short work of very heavy cuts when 
aided by the oxy-acetylene blowpipe. 

So the torch of industry, whether it joins 
together by welding, or puts asunder, by 
flame-cutting, is becoming a more compli- 
cated device as it becomes more refined. 
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Miracle of Camera Efficiency: Agfa SPEEDEX 



Compact, convenient, jam- 
packed with features; yet 
it's only $2Q 00 

You GET A LOT for youT money in an 
Agfa Speedex. It's full of expensive- 
camera features, yet it's so easy to han- 
dle and operate! A few of the features: 

• Fully corrected f 4.5 anastigmat lens. 

• Precisiorj shutter: V2 to 1/250 sec, Time 
and Bulb. 

• Brilliant eye-level view-finder. 

• Focuses 3 V2 feet to infinity. 

• Pre-set shutter with convenient, built-in 
release. 




T^kes 12 21/4 X 2V4' 
B2 (120) film. 



pictures per roll of 
See Agfa Speedex today: examine it. 



handle it. It's a big value at $29. There's 
also a Speedex Junior at $11: identical 
features except lens and shutter equip)- 
ment. Agfa Ansco, Binghamton, N. Y. 

AGFA ^ CAMERAS 

MADE IN U. S. A. 




PUSH BUnON CONTROLLED 
GAS TANK LOCK 

NO KEVS— Electrically operated from dashbo.nr<I. 
One model fits all cars includint; fender door type. 
Greatest thinK out! Sells on sieht! Fully Buaran- 
teed. Distributors, dealers, here is your money 
makins opportunity. Write for free literature and 
Nt:W sales plan. 

SNAP-U P GAS CAP CO. Dept. k, ASHLAND, KY. 

IDEAL Lawnmower Sharpeners 

• Go into business for yourself. Earn up to $25 per week sliarp- 
enins Ia«nnio«ers. BIG C.VTALOG FRKE. Send post card to 

The Fate-Root-Heath Co^ 741 Bell St^ Plymouth, Ohio 

Print Yonr Own 

C.irds, stationery, circulars, tags, labels, photo and 
movie titles, advertlsint;, etc. Save money. Print for 

others. Good Profit; eany rule^ nent. Ruised PrinlinK like EngrnvinK, 
too. Junior outfit $S, 5«nlor outfits $16 up. Send for free cataloK 
and all detuila. KELSEV INC„ S-37, Merldon, Conn. 





PUTS THIS OTTAWA to work tor you. 

MAKE IVIONEY! Wood is valuable. 
i)i>.;B more th-ir; 10 men. EaHily op. 
'erated. F;ill9 trees — taws limbs. Uso 
>^ 6-hp. cnKini- fiir other work. Writo 
'dTN lor FREE Book. 

« OTTAWA MFG. CO. 

4527 Wood St.. Ottawa, Kan*. 



Send 2Sc for this Big Book Today 



Over 80 pases! UeautifuUy Printed nnd Illurtrrite'l! Trailer Su£- 
CMtions imrl Ideiis e;ilore! CntnloK shows America'^ Kreiitct^t line of 
Trailer Parta an<l Equipment at lowctt prires. Evorythine from 
whcelx to top. Kii-h 'Joe (in U.S > todav. Sati-fa'-tion Kii:ir;tntee<lt 
TRAILER SUPPLY CO. Box 360-A WAUSAU. WIS. 





LANS 



FOR NINE New JIM DANDY 

TRAILERS Ready 

Build your own trailer! Send lOo for Jim Dandy'« intereating new TRAILER 
PLAN CATALOG wliicli illuatrates and deai-riben NINE new model* inrludinf 6 
modern house trailers, plus sport, camp, and uti'itv trailer?. Ku--li lOc tin U.S.) 
for Catalog today to JlM DANDY. BOX 125-A, WAUSAU. WIS. 

In answering an advertisement with a coupon, be 
sure to write name and complete address clearly. 

JULY, 1941 




Write for Literthire 



VACATION LANDl 



Know your ilirections on 
strange vacation roads with 

THE 

HULL STREAMLINE 
AUTO COMPASS 

Genuine Sapphire Bearing 




HULL MFG. CO., P. 0. Box 246-D7, WARREN, OHIO 



FLOATING 
DRIVE 



Cushman 



Speeds you aii\-whcre comfortably, at amazing 
low tosll Powerful "Husky" engine ffives 100 
dependable, care-free miles per gal. Up to 35 
mi. per hour. Powerful elec. lights for SAFE 
ni^lit driving. Longer wheel base, larger 
tires, improved springing give real comfort. 

See your dealer, or 
Send for FREE BOOKI 



WRITE 

CUSHMAN MOTOR WORKS 

LINCOLN, NEBR. 



DEPT. P.7 




BUSINESS CARDS $300 



done in Vellotype 



4 LOT PRICE $2.25 



Pull Tab Case for 
loose cards FREE 



raised process 

Yes— your firm name and address, and ''"-"I "'^y 

salesman's name can be all on your 
business card at this astonishing price! 

They are not ordinary printed 
cards. They are of a quality that will 
hold its own and stand out from the 
ordinary. You can be proud to pre- 
sent your Wiggins Vellotype printed 
business card to anyone.' 

Write /or samples and price schedule. 

The John B.WIGGINS Company 



1167 Fullerton Ave., 



Chicago, III. 
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AGENTSand DEALERS WANTED 



To Sell or Rent the NEW 




SCOOTER 



120 MILES 

Per Gallon 



m.p.h 



These sensational, new, improved 
Iton^er Scooters sell like hot 
cakes all over tlie countryl Order 
your demonstrator while territory 
is still open — there's big money 
selling to all stores needing quick, 
cheap delivery . . . sell to mes- 
sengers, mechanics, garages, can- 
vassers, friends; or rent for easy 
hourly profits at beaclies, resorts, 
etc. World's CHKAPEST trans- 
portation! New low 
pricesi Full Ventilation. 
ALL STEEL frame, au- 
tomatic gear shift, 
'clutch, starter, gen- 
erator, spring fork. 
8 models for 104 1 
solo, tandem, 
delivery, side, 
car, etc. — 1 
or 21/2 h.p. 
Write for 
FREE circu- 
lar. 
HURRY! 




DEPT. X-B, CHICAGO, USA 




J. 



Streamlined 3-WHEEL ROLLER 
SKATE with ICE SKATE Attachment 

This two-in-one skate proTldes a new tlirlll for 
skaters. Patented one piece 
steel cViassis, with brake. 
Something skaters have longed 
for. Also special designed 
skate (on left) for rink or fig- 
ure skating. Write for free il- 
lustrated literature and prices. 
SIFFERT & MOORE MFG. CO., Deerfleld, III. 

LEARN TO SHOO T STRAIGHT WITH BENJ AMIN 

f^^^^^^P ^iQ ACCURATE SHOOTMNG 

^MS^^^^ with chambered air 

■P^^^ You can uu new model BENJAMIN AIR RIFLES WITH 
LEVER HAND PUIVIP anywhere, lor practice firing or just plink- 
Ing, iiroiind tlie hoUHO or cunpine. liwliiiiK. Iiimtiiii;. fti .. nt luwect r<,ft. Shoot- 
ing force is adjustable with amazing maximum power and accuracy — no 
recoil or forward \nnxo to disturb vour iiiin. Bolt Action-Hammer Fire-Hair 
Trigger-Safety Lock-Hand Pump. Siiide Shot Bit with 1 Ih. shnt th.M: 
Siiiclo .Shot ('.il. 177 or Riflcl-with 500 I'ellrta $10.(X1: HI! J.'. .Shot with 
1 Ih. allot $1U.I)0. Aim a complete line of BENJAMIN GENUINE COfM- 
PRESSED AIR PISTOLS from cIohIct or fnrtory. Write Today. 
BENJAMIN AIR RIFLE CO., gSS Marian St., St. Louis. Mo., U. S. A. 



$219 



60 POWER TELESCOPE . 

VARIABLE EYEPIECE 20X— 40X— 60X 

NP imf I Three telescopes in one. 3 different magnifications. 20 
b W ■ power for ullra-brtf^tit images with 40 and 60 power (or 

exira lonfx range. Guaranteed to tiring distant objects, 
people, sports eveatSt ships, moon, stars, 
etc.. 60 times as 
close. 




Most powerful mndo for 
anywhero near tlie money. Closes tu Icsa ttinn a 
foot in lensth. Multiple lens ayetetn. 30 inin. objective lens. 5 wctions. Dire<rt)ona 
tnoluded for tisiiie as ii compound 4 lens micro»oot>e. American made. Prompt atiip- 
ment cuoranteeU. We pay the poatace. Only $2.19. 

BROWNSCOPE CO., Dapt. 47, S W. 27th St., New York, N. Y. 




'^^re^ r??ed at once. ^ ^ 



* MECHMIICS" BUILDER CWDE, 117 WEST 3«ST. L0SAIICOiS, OUfWIflA 



^cratchin^i^ 

For quick relief from itching of eczema, pimples, athlete's foot, 
scales, scabies, rashesand other externally caused skin troubles, 
use world-famous, cooling, antiseptic liquid D. D. D. PrescripH 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the most intense itching. 35c trial bottle proves it, or money 
back. Ask your druggist today for D. D. D, PRESCRIPTION. 



I Flew Faster Than a Bullet 

(Continued from page 53) 

lost all sense of gravity; I was slipping 
through the air as slick as a hot knife 
through butter. 

A glance at the instruments showed that 
my almost vertical descent had wound up 
the air speed needle on the instrument 
panels. It was past 500. Knowing that 40 
miles per hour would be added on the pull- 
out, I started leveling off, pulling out at 
7,500 feet. 

Wham! That felt like a kick from a mule, 
but it was only the arresting of my speed. 
The Airacobra took the pullout without a 
tremor, slitting through the sky and show- 
ing an indicated air speed of 523 miles per 
hour on the instrument panels. My alti- 
tude at level was now 5,000 feet. 

"Dive completed," I radioed the ground 
station. Returning to base." 

I landed the little silver bullet and 
stepped from the cockpit. An examining 
physician gave me a minute going over, 
just in case, but pronounced me in tip-top 
shape except for an exhausted feeling. No 
two ways about it, testing is a strain on any 
pilot. After such dives some pilots develop 
a condition comparable to the "bends" that 
affect divers working under water. 

The Airacobra "doctors" made their ex- 
amination and turned in their report. No 
evidence of skin wrinkles or other symp- 
toms of strain. Technicians removed the 
movie film and ran their calculations on 
the airspeed readings, temperature and 
pressure indications. Then came the amaz- 
ing news that my plane had flown at a fast- 
er speed than any ever recorded: 620 miles 
per hour, the engineers calculated, allow- 
ing for all customary corrections that are 
used in figuring speed in this type of test. 

Most fast aircraft must be "flown" all the 
time; but in such a ship as the P-39 the 
pilot is fortunate to have a craft which re- 
sponds so easily to his wishes and has so 
many safety devices built into its struc- 
ture. For instance, if the pilot should ever 
have to bail out of an Airacobra he would 
find the problem very simple. On both 
sides of him are doors similar to those in 
an automobile. If he has any doubts about 
his ability to open either of the cabin doors 
because of the tremendous wind action all 
he needs do is pull a latch which knocks the 
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VoA/f, how quicklif (fou^ 
stopped that pipe leak"i 



door ofiF its hinges and the door automat- 
ically falls away from the plane. 

This is most important because the slip- 
stream of air around the airplane at high 
speeds is almost like a solid brick wall. At 
475 m.p.h., for example, the slipstream is 
the same consistency as water, and at 500 
m.p.h. it is as though you were being pulled 
under water at 120 miles an hour. This 
problem has given England's R. A. F. some 
concern. It is impossible to bail out of 
some fighter airplanes unless they are 
turned over on their back. In this position 
once his cockpit cover has been pushed 
back the pilot merely releases his seat belt 
and tumbles earthward from his cockpit. 
Because it is not always possible to turn 
the plane upside down, particularly during 
times of emergency, when bailing out is 
required, the door features of the Aira- 
cobra are especially appreciated. 

All pursuit ships and dive bombers must 
be tested to determine terminal velocity, 
namely; the speed at which the ship — at 
its particular weight — will fall. 

When your ship is building up to ter- 
minal velocity you are actually falling free 
with the craft. No object which is loose in 
the cockpit has any weight, in the accepted 
sense, because it is falling at about the 
same speed as the plane. For example, in 
a dive I have seen a fire extinguisher break 
loose from its hanger and "float" around 
the cockpit until I lifted it out of the air 
and tucked it under my leg. 

The only thing certain about plane speed 
records is their impermanence. For exam- 
ple, only a few years ago students of aero- 
dynamics believed a speed of 400 miles per 
hour would set up a vibration so destruc- 
tive it would whip a plane to pieces. But a 
plane was built and a test pilot flew it to 
demonstrate that theories do not always 
stand up. 

Today many experts are saying that 
when a plane reaches 720 miles per hour, 
the speed of sound, the center of lift will 
shift forward to the leading edge of the 
wing, collapsing that supporting structure. 
This theory will be put to actual test soon- 
er than we think, because new, faster 
planes are now on the drafting boards of 
our airplane factories. 



CSee index, page 4- A, to find where to buy 
articles described in this magazine. Say 
you saw it in Popular Mechanics. 




'A few cents worth 

oPSHOOTH-ONdidit" 



Split pipes need not mean an expensive 
plumbing job if you have a can of 
Smooth-On No. 1 handy. Leaks in boil- 
ers, heaters, tanks and radiators, too, are 
quickly sealed with Smooth-On. This 
many-purpose iron cement can further 
be used to tighten loose shelf brackets, 
tool and cutlery handles, and hardware 
fixtures all over the house. Get a can 
of Smooth-On from your dealer, or if 
necessary, from us, without delay, so 
you will be prepared to take care of 
many big and little repair jobs that 
would otherwise run into big money. 
Sold in 1% oz., 7 oz., 1-lb. cans and 
larger kegs. 



SMOOTH-ON 
CEMENTS 




.A. 

Motor Car ..J Boat 
Home Factory 

Power Plant 




40-Page Repair Handbook with 170 
diaprrams and simple instructions for 
making repairs around tlie home, on 
the auto, and in the shop. Contains 
many helpful suggestions not pub- 
lished elsewhere. To obtain your free 
copy of this manual, fill in and mail 
the coupon. 

574 Communipaw Ave., 

Dept. 37, Jersey City, N. J. 

Please send the free Smooth-On 





1 Repair Book. 


Ir sTOPs„-^;^AKs n 
1 <lMooTHiir> 1 




[ 7-11 


^aYuM SMOOTH-ON 



JULY, 1941 171 



Ccr 



Mows and Trims Lawns 



in One Simple, 
Easy Operation 




Save Time 
and Labor with a 

MONTAMO\VEIt 

Tired backs and aching arms just don't hap- 
pen to users of MontaMower. All the drudgery and noise 
of lawn mowing is done away with. No dead weight to push 
and pull. Instead, just 7 pounds of live mechanism that first 
gathers then cuts the grass closely, smoothly, and to the 
correct height; no matting; no streaking; no clatter; no 
rattles. Cuta a 16" swath through long grass, dandelions, 
spike grass and weeds. Cuts right up to walls, fences, trees 
or posts; leaves no fringes to be trimmed by hand. Cutters 
are self-sharpening. Built to last many years. Guaranteed. 
Thousands in use. Sold direct from factory. Costs little. 
Write at once for guarantee information and literature. 

MONTAMOWER DISTRIBUTING CO. 

329 Houseman BIdg. GRAND RAPIDS, MICHIGAN 



ONAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 



Pr..cluc i> Ciim'tit, sain.- as Cilv I'ovvrr I.ini-s, l;r FAIiMS. 
SCHOOLS, THEATKES, ITIil.lC- HUItDINCS . 

Oix niii' I.iKhls, l(:i.li...<. Motors. All Applianc.-s. 

o>.r 40 st<k;k modki.s — jsa to w.om Wmu. 

Any \oliiitt« — Any trmjumcy. 
<:omblnBtion A. C. - D. C. Types. 
Klunual, Full Autom-Jtic and Self-Starting, up. 

M.ri.|„-.i -oiMi'i.KTi:. hi:a|)v r.,t onaiA i ioN- 

TIIOISANOS IN ISK IN ALL PAKTS 
Of Tilt WORLD 

Write for Cotnplete DvlaiU. 




D. VV. ONAN & SONS 



MINStAI'DI l.s, MIVN. 




BUILD YOUR 
OWN FAN 



Beautifully poI'.'^iicJ aluminum prop«llcrp forcooline 
and ventilating. 10% discount for unpolUhod blade.-^- 



Ix^t ua Kive you 
our prices in any 
quiintitioa on 
your aluminum 
t:aatinKB. 



Siio 
12 
15 
IS 
20 
24 
30 



2 Blade 
%2.!iO 
3.00 
3.26 
3.50 
4.00 
5.50 



3 Blade 
$3.00 
3.50 
3.75 
4.00 
4.50 
6.50 



Bore 
5/16 or H 
M or H 
« or H 
H or H 
M or H or U 
H - H - H or 1" 



KLOPPENBORG FOUNDRY P.M. 10 DAVENPORT, IOWA 



KEEP YOUR DOGS FREE FROM WORMS 



NEMA 

Use Nema Capsules to remove large 
roundworms and hookworms. 



WORM 
CAPSULES 



EFFECTIVE 



DEPENDABLE 



Drug Stores Sell 
PARKE-DAVIS Products 



MAIL COUPON TODAY 



Write to Animal Industry Dept. Desk N-60-G 
I PARKE. DAVIS I CO., DETROIT. MICH. 

Send FREE Booltlet No 652 



iOOKLET 
FREE 




All- American Sport 

(Continued from page 43) 

might be well to describe briefly how it is 
played. Further along there'll be tips from 
topnotch players on how to improve your 
game, if you are a devotee. 

Softball differs from baseball most no- 
ticeably in these respects: 

1. Base distances are 60 feet apart in- 
stead of 90, speeding up the game greatly. 

2. The ball is larger and not quite so 
firm, although hard enough to bash in a 
perfectly good nose. Boy and girl teams 
play with an 11% -inch ball, instead of the 
standard one 12 inches in circumference. 
In diameter, however, the latter is only 
half an inch larger than a baseball. 

3. Softball bats are smaller in length 
and thickness. They have safety grips of 
cork, tape or other adhesive materials to 
lessen danger of being flung at the much 
closer fieldmen. Only the catcher and first 
baseman are allowed webs between the 
fingers of their mitts. With a fielder's 
glove, lacing is permitted between thumb 
and forefinger only. 

4. Players may be ten in number instead 
of nine. The extra man is knovm as a 
"short fielder." 

5. Seven innings are played. 

6. Softball's style of pitching is under- 
handed because the box is only 43 feet 
from home plate. Even this short distance 
away, however, the ball has time to take a 
devastating "hook" because of its larger 
area in friction with the atmosphere. 
Good pitchers get a disconcerting "rise" 
effect by letting the ball slide off the palm's 
heel, thus imparting backspin similar to 
that of a crisp niblick shot in golf. 

7. Because of the shortened base lines, 
the ball must leave the pitcher's hand be- 
fore the runner may attempt a "steal." 

There are said to be 1,500 softball pgrks 
in the country. The average cost is $3,000 
and seating capacity about 4,000. Admis- 
sion charges run from a dime to 35 cents. 
The same scientific night lighting that 
made baseball practical after dark brought 
Softball within reach of urban thousands, 
and aside from numerous twilight leagues, 
most adult softball in cities is played at 
night. It is the most popular after-work 
diversion for millions. 

Nearly every factory, department store 
and big business institution has employe 
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teams. Briggs Body Works in Michigan 
has 100 inter-departmental teams playing 
Softball. Aircraft manufacturers like 
Douglas, Lockheed, North American and 
Consolidated boast dozens of teams. 

Because all American boys grew up with 
baseball they know, almost by instinct, 
how to play the game. However, here are 
a few hints that may be helpful in softball. 

At the finish of his underhanded throw, 
a good pitcher finds his right hand high 
above his head or fully extended before 
him. Follow- through is one of the most 
important things he can do. It gives con- 
trol and added speed to the ball. 

Catchers throwing to second base should 
use the pitcher for a line marker, lining 
the ball 18 inches over his head. In a play 
at home plate tag the runner on his foot, 
which is the first part of him to get there. 

The first baseman should hold out his 
glove as a target for fielders. It should be 
held shoulder high and never above the 
head, which invites an over-throw. 

Second basemen should get to the bag at 
the crack of the bat for a double play and 
in balance for the quick snap to first. 

The quick throw to first is a third base- 
man's biggest asset. Often it must be 
snapped when off balance. 

Shortstops are the most versatile infield- 
ers. The best ones decide what they in- 
tend to do if the ball comes their way, 
even before the pitcher's throw. 

An outfielder's fii'st duty is to get the 
ball back pronto. Make every catch above 
the belt if possible, as you can line it up 
with your eye better. Make the catch with 
your left foot forward if you can. That 
puts you in position for the quickest pos- 
sible throw. 

In batting, don't grip too tight. It will 
sp>oil your timing. Don't hit from a posi- 
tion of the bat resting on your shoulder. 
Never get off-balance at the plate. Follow 
through to get both direction and distance. 

Finally, in softball, as in any other game, 
be a good sport. Take victory as gracefully 
as a defeat. Don't beef at decisions against 
your team. The umpire makes mistakes 
sometimes but they will average up over 
seven innings. Don't fling down your glove 
at a misplay or throw your bat after a 
strike-out. It is childish to show temper. 
Don't let anything that happens spoil your 
game, for softball can be a lot of fun. 



HIUEWaiBRADSIiri? 




PISTON TYPE 
COMPRESSOR 



Dept. 



DIFFERENT MODELS FOR 

EVERY TYPE OF HITTER 

Select a slugger at your deal- 
er's that fits your particular 
style of hitting. There are 
eight distinctive models from 
which to choose. 

Ask him for the H & B 1941 Softball 
Rule Book, or send 10c in stamps 
or coin to Department P31. 



HILLERICH & BRADSBY CO. 

INCOIIPOR«T(0 

LOUISVILLE, KY. 



EASY PROFITS IN PAINT SPRAYING 

I'aiiit walls, ceilings, screens, furniiure, radla« 
tors, machinery fasier, beiterl 1/4 K. P. motor 
1 10 Volt 00 Cycle AC, compluie wiUi Spray Gun, 
15 ft. hose, weighs only 44 lbs. C;irry nny* 
where, FULLY GUARANTEED. Complete with 
motor only S.'ll.lS, or onlv S25.00 less inotor, 
f. o. b. Chlcnfro. S5 Denosit. Balance COD, or 
SEE YOUR DEALER. Circular FREE. 
Get stiirted maklna: monev NOW! lyhUU •-••» 

Ideal Automatic Pump Co. "—Motor 
PM-7, 801 Washington Blvd., Chicago, llllnoic 






OTTAWA 



SAW 



Tree— Cuts Log 

'Fits rear power take-off shaft. 

Drive thru gear reduction. 18-in. stroke, free Circular 
10-ga. blade. Economical, saws to profit, and Price List 

OTTAWA MFG. CO., 127 Forest Avenue, OTTAWA, KANSAS 




Sclf-.ShiftlnR Transmission. Zoom away 
at .Signals. Climb steepest mountains. 
No levers, no gears to shifl. Only two 
foot controls, a throttle for GO, a brake 
for STOP. Salsburj' pioneered firtt mo- 
tor srooter. Always flr«t with enelneer- 
ing developments. 4900 Mile Coast to 
Coast run "Motor-Glides" averafred 117 
miles per gallon! Provino its Dependa- 
bility! Economy! Riding Comfort! Hun- 
dreds used by U. S. Nivyl 
Write for Folder IM- I 
DEALERS TerHtoriet Available. 



110 Ml. PER GAL 
35 Ml. PER HOUR 

• 2.3 HP Motor Rubber 
Mounted on Sub Frame 

• Self -Shifting Transmic 
sion (14-1 LOW to 4-1 
HIGH automatically) 

• "Floating Ride" Seat 



.^^^^^p-DYNAMIC DRIVE" S«l#-Shiftfng Transmfssimi | 



SALSBURV CORP., 1161 E. FLORENCE AVE.. LOS ANGELES; 
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Guild Sander — Ezs'ier J Faster 

SANDING ... T/ie "PROFESSIONAL" WAY! 




Rcmovo old paint, var- 
nish, shellac in a jiffy. 
Giveeverything you make 
that expert finish with 
this llRht weight (only i» 
lbs.) electrir belt sander. 
Plugs in any light socket. 
Thousands In use, giving 
joy and profit to their 
users. TRY GuildSander. 
Writ« direct for Full In- 
formation, also n.ames 
of uearest dealers. 



SYRACUSE GUILDTOOL CO. 

1741 -7c N. Salina St., Syracuse, N. Y. 



BUILD YOUR OWN AIRPLANE FAN 

— • • 'Jill CQUtPMCMT FURMiSMED 



24 INCH 
BLADE 




\ai\. us fJiow you how to make a coolinK AirpLmo 

F;>n equal to $25.00 fun. at lriii:ti»n of cu.sl! We 
r.in furnish all or :it muiiy paru as needed, at un- 
hriiuviibly low pricfjt. BLidcis, Kuurdn. iii()lorn. etc. 
Our Aoe AerapLiue Blude has euint -4-inrh 
hprc^iid; grai-cful lineo; weU>»en»onod wu4>d; lixht- 
weUltt. sturdy; warp-proof treated; beautiful | 
niah uunv finifh. Sp4?ci:il introductory prici 
S1.25. Order from ad. Send money, or if ynu wi^h ' 
■*f'nd l.lndo C.O.n. plijji l.:.ndling ch.ir«eH. ACLNTS, DEALERS: 
Chilli- - fnr i.ig monoy. FRKE iiifnrni:iti(.ii. I'um- ir-i will ij,.. 
ACE CO. ItOl-H Market ST. LOUIS, MO. 



REAL ENGINE VALUE 

The G. li. Q. is a miniature gasoline engine 
tliat really operates. Over 15,000 sold in 
the last year. Now \n your chance to buy 
the New Improved 1941 model kit for S4.9."). 
Absolutely complete with coil, condenser, 
plug, instructions, etc. Only a screwdriver 
needed. For boats, planes, midget cars, etc. 
All parts guaranteed, tiend only $1. — 
Shipped Collect C. O. D. same day. Send 
/or FliEE literature or 6c for Jumbo cataloj. 

GHQ MOTORS, Dept. B, 40 East 21 St., New York, N. Y. 




RE. STRING RACKETS AT HOME 

•EARN MONEY* 




FREE 

^ Wrilo ini 

our 194 1 r.iialoj^l 
I .Tiid Iiistniftioii Sheet. I 



WITH THE WONDER VISE 

It's plea.sant, profltahle work. No ex- 
perience or skill rerjuired. Easy to 
learn. Full line of guaranteed String- 
ing Tools, Frames, Gut and SiTk 
Strings. Every item high quality. 

W. A. BICKEL & CO. 

137 N. Marion, Dept. A-71, Oak Park, III. 




GERSTNER Tool Chests 

Preferred by Mnrhinists and Toolniakcrs because 
Ihey are mado boiler. Free CalaloiJ. 

GERSTNER TOOL CHESTS 
441 Columbia St, Dayton, Ohio 



MAKE BIG MONEY^t^HOME.' 

NEW INVENTION 




FREE 

SAMPLE W 
BOOKLET 

EXPLAINS AIL 



New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts — worn articles in lioincs, stores, liotcis, 
restaurants, etc. .with diir;ibic. sparlcling. new 
coat of metal — with strolwe of brusli. Easy, 
simple, quick. Genuine Gold, Silver, Nickel, 
Ciidniium, etc. Kvcrytliing furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
Steady repeat. Macliine can pay for itself in 
week. -Send TODAY for FREE SAMPLE 
and illustrated BOOKLET how you can have 
a life income from a business of YOUR OWN 
built uj)on satisfied customers. Act at oncel 

WARNER ELECTRIC COMPANY 
225 N.Wabash Ave.. Ciiicago. III.. Dept. 5-R 



Jump Out — the Air Is Fine! 

(Continued from page 37) 

People told him he was crazy, that the 
scientists agreed a man lost consciousness 
as he fell. Smith laughed, for as a circus 
aerialist he had fallen without losing con- 
sciousness. Finding muslin and other ex- 
perimental materials too heavy he turned 
to silk and devised a means of packing the 
'chute so a flyer could sit on it or lean 
against it comfortably. 

Nothing came of his invention until the 
terrific mortality among pilots during the 
World War set army officers to thinking. 
When General William Mitchell, who com- 
manded the American air force in France, 
inquired who knew about parachutes, 
Smith was given his opportunity to devel- 
op his invention at McCook Field. 

For months Smith and an assistant, Guy 
Ball, sewed parachutes and dropped them 
from a plane, with lead dummies attached. 
Smith was about ready to make the first 
jump when a youth of 22, Leslie L. Irvin, 
arrived at the field April 28, 1919, with 
orders to make the first "live" jump with 
Smith's new 'chute. Smith piloted the 
plane. The crowd which gathered was sure 
Irvin was committing suicide, but he was 
as confident as Smith, though in his excite- 
ment Irvin didn't remember to watch him- 
self in landing and broke his ankle. Irvin, 
too, lived to become a leading parachute 
manufacturer. 

Soon, the parachute px'oved its worth un- 
der dramatic circumstances. One October 
day in 1922, Lieut Harold Harris was flying 
2,500 feet above McCook Field when a 
wing buckled. He jumped, counted five 
and pulled what he thought was the rip- 
cord. Nothing happened. Again he tugged 
frantically, then discovered he had been 
pulling on a leg strap. Harris fell more 
than 2,200 feet before he located the rip- 
cord. At an altitude of less than 300 feet, 
his 'chute suddenly snapped open and 
landed him without injury. He had made 
the first chronicled emergency jump with 
a ripcord, manually operated 'chute. He 
had made the first delayed-opening jump 
of 2,200 feet and had become the first mem- 
ber of the Caterpillar Club. 

From then on, many false theories were 
disproven. Capt. A. W. Stevens showed 
that a parachute would function from great 
heights by bailing out at 26,500 feet, and 
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James Floyd Smith made a pull-off jump 
at 100 feet. James Russell dived head fore- 
most from 200 feet, his 'chute landing him 
without difficulty. Spud Manning dove 
from more than two and a half miles up 
and didn't pull his ripcord until near the 
ground. 

The parachute was achieving a reputa- 
tion for reliability. "In fact," points out 
Ronald Colwell, a veteran of 521 jumps, 
now in the Army Air Corps, "accidents are 
caused by carelessness, and the good jump- 
ers die in bed." In an 11-year study of 
parachute jumping Colwell has found no 
physical reactions other than temporary 
loss of hearing. Nor is there a feeling of 
dizziness, but rather of suspension, with- 
out the slightest sensation of falling until 
near the earth. 

"The greatest danger in 'chute jumping," 
Colwell says, "is steerage of the parachute 
by slipping — closing the canopy by pulling 
on the shroud lines. One might pull them 
too far, and if that happens at a very low 
altitude, the chute will collapse and plum- 
met to earth," He warns that unless one is 
familiar with the operation and function of 
parachutes, he should not under any cir- 
cumstances attempt a delayed opening at 
any time. This should be left to profession- 
als, while others forced to take to aerial 
life preservers should pull their ripcords 
after counting up to five. 

Capt. Harry G. Armstrong of the Army 
Air Corps, fell nearly a thousand feet be- 
fore pulling his ripcord and noted that his 
mind was "rapid, precise, penetrating and 
clear." Strangely enough, the irritating 
effects of the wind, which smarted his eyes 
when he sat in the cockpit without goggles, 
disappeared when he jumped and his vi- 
sion was perfectly clear. Like Colwell, he 
became physically conscious of the fact that 
he was falling only when he could clearly 
see the ground, at about 1,900 feet. Before 
he jumped he could distinguish the sound 
of the motors of several planes but during 
his fall he was momentarily deaf. He felt 
no rush of air until near the ground, when 
there was a gently increasing sensation of 
air pressure, as if he were sinking into a 
feather bed. 



CNames and addresses listed in the index, 
page 4-A, show where to buy manufac- 
tured products described in this magazine. 
Say you saw it in Popular Mechanics. 




The Only 
TIME-TESTED 
One Port Plastic 
GLUE 



WEIDWOOD 

PIASTK RESIN 

GLUE 

SMASHES 
ALL CLUE 
TRADITION 



WELDWOOD GLUE: Withstood 411 
pounds per square inch, after soak* 
ingr — and the wood parted. 
OTHER GLUE: Failed utteriy at 142 
pounds (from tests by loboratories of one of 
the very largest aircraft manufacturers). 

-and WELDWOOD GLUE is PERMANENT. WATERPROOF, STAIN- 
FREE, ROT-PROOF. TREMENDOUSLY STRONG. 
WELDWOOD GLUE mixes instantly in coM tap water -ready for 
immediate use . . . Order a test can, it is fully guaranteed. 

UNITED STATES PLYWOOD CORPORATION 

World' t largest manufaclurert and ditlribufort of Plywood 

616 WEST 46th STREET. NEW YORK. N. Y. 

CCMn OKf. If your Hardware Dealer cannot supply you, 
send us his name and address with 25^ coin, 
for large can and glue manual 



W W PLASTIC RESIN 

WATERPROOF CLUE 



TRAILER BUILDERS' GUIDE & CATALOG only m 

nuilfl n Tr.'iller ojisUy in spare time widi 
world's best line of trailer parts, axles, 
liitclit-'s. Complete wurkint: blue prints only 
SOc. Univer.«nl Draw Bar. readily attached to 
any car. SKND lOr TODAY FOR CATALOG. 
HAMMER BLOW TOOL COMPANY. Dept. 107 




Wausau, Wis. 



5in1 All Steel table with 
'"I 4 chairs attached 

Folds up like suitcase 




— size only 33 In. x 14 In. x 5 In. 
Opens In a second to 5 ft. x 3 ft. 
Holds 800 pounds. 
Nothing else like It, for camp- 
ing, plcnlrs. hunting, traveling. 
Iloomy, comfortable. Write for 
Special Price and complete de- 
scription. 

All Metal Table Co. — Dept. 734 

666 Lilkp Shore Drive Chicago 




Rowboats S42 and up 



Safe Boats Witii 
Full Length Spray Rails 

Keep passengers perfectly 
dry — even at high speeds. 
Catalog also shows today's 
five most popular models 
of sailboats. Two big facto- 
ries. Prompt shipment. 
CATALOG FREE 

Write for your i-opy. State kind of 

bomt in which you mm interested. ^ Very fast utility model 

THOMPSON BROS. BOAT MFG. CO. nos) 

.^ISJfffa ( Wriuto \ 113 Elm St.. 

PESHTIGO. WIS. plact) CORTLAND, N. Y. 
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ALL MECHANICS- 
WRITE FOR THIS 
i j BOOKLET TODAY I 



1 



"Cures for Used Car Ail- 
ments" is a 64-page book- 
let, fully illustrated, con- 
taining more than sixty 
short cuts for fixing autos. 
Will be sent to all mechanics writing for it to 

CHAMP-ITEMS, INC. 

6193 MAPLE AVE., ST. LOUIS, MO. 



MARVEL-OUS" TRAILER PARTS 



(1) "Famous" Marvel Windows, 

(2) tail liKhts, lU) complete un- 
dercarriage equipment, (4) body 
molding''' io) couplers. Also re- 
frijferaiors, stoves, lighting: fix- 
tures, everything you need in 
highest quality. I.jirffest trailer 

equipment stock in U. S. 
Immedfatedellvery, low pric- 
es. Send 10c coin for 44- 
page illustrated catalog. 




Marvel Trailer Parts Co., 19020 Celestine Ave., Detroit, Mich. 



BURN YOUR NAME ON TOOLS 



WITH THE — — m Mi 

ARKOORAF 



PROTECT YOUR TOOLS FROM THEFT 

Write witb electricity Any ti«me or deaicn on th» 
bordeat and fiin'ot tool* and inatrumeuti. or unr 
metnl, like wriltnc pnper with pen or penrll. 

Complete Outfit $3-50 — Prepaf Anywhere 
Intprt>Ntiiic itliiBtruted ctrculur free. Writ* today. 
Af*nls wanted. 

ARKOGRAF PEN CO.. 3927 S.E. SlitkSI., Porlland, Ore. 




DO YOU 



WANT a new business 
profession of your own, 
with all the trade you can 
attend to? Then become 
a foot correctionist. and 
in a few weeks earn big income in service fees, — not medical 
nor chiropody — easy terms for home training, no further capital 
needed, no goods to buy, no agency. Established 1894. Address 

StephensonLaboratory. i Back Bay. Boston. Mass. 

. . Lists Thousands of 
NEW and USED STILL 
CAMERAS and AC- 
CESSORIES. Also 
CINE Catalog No. 
245. Write Dept p J 




$19.95 



Full 
Set 



MICROMETERS 

Six piece set, in velvet lined leather case. 
Snecial price, only $19.95. 
Precision macliines in one iliousandtlis, up to 
4" outside and 33/4" inside measure- 
ments. Guaranteed accurate. en.'*y to read 
and adjust. Satisfaction guaranteed or 
money back. 

This is your opportunity to pret one at a 
pppp Barcain Price if you act now. Shipped 
iircnaid on receipt of remittance. On 
FOLDER CCD. shipments send deposit of S2.00. 

MICRO PRODUCTS, 211 Jos. Campau, Detroit, Mich. 





MASTER MANUAL 




"Get liie Urand new Constaniine Master Manua. — 
Woodworkers and Bipf 1941 Bargain Book, listiiis and 
descriliin^ over 1 OO different kinds of wood in 980 
different items In veneers, lumber, panels, inlay work, 
tunitiig sciuares. and heli)ful woodworkinrr aids. — 
Printed and illustrated articles on How to Make Inlaid PicLuies: How 
to Make Veneered Panels: How to Finish DifTerent Kinds of Woods. A 
source of supply for you in small sized quantities— every kind of wood 
you are looking; for. Send 10c today in stamps or coin.'* 
ALBERT CONSTANTINC & SON, INC.. 791-R East 135th St., N. Y. C. 
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New Sinews of War 

(Continued from Coloroto Section) 

far back as 1925 this metal has become 
recognized as a good substitute for tung- 
sten in tool steels and as an alloying ele- 
ment in structural steels. Since 1925 its 
use in carbon and alloy steels has increased. 

Dr. M. A. Grossman, director of research, 
Carnegie-Illinois Steel Corporation, points 
out that back of the strenuous role which 
steel plays in present day equipment is a 
vastly greater knowledge of each step in 
manufacture than was available years ago. 
Too, control of every operation is more 
precise, resulting in a superior product. 
Both of these have resulted from research 
conducted for the most part on peacetime 
uses of steel. Three of the most important 
studies now in progress are those on 
toughness, heat treatment and grain size of 
steel. Toughness in high-strength steels is 
extremely important in the war machine 
and weapon, as well as to the automobile 
and farm implement makers, to railroads 
and to many other users. Research men 
have found that the shape of the structural 
member has an influence on its toughness 
and have developed tests to study this 
effect. The extent to which a steel is hard- 
ened by heat treatment is termed its hard- 
enability. More fundamental is the re- 
search being done on grain size. The met- 
allurgists have discovered that the grain 
size of steel may be altered by various 
treatments and that certain desirable qual- 
ities may be achieved in this manner. Roll- 
ing steel in the cold state is one means of 
producing a finer grained, more workable 
steel than that which is produced by othei' 
processes. •.- - 

Steel men assert that the art of steel 
making has been revolutionized since the 
early twenties. New products have been 
developed; the quality of others has been 
radically improved so that they are now 
actually new materials, although called by 
the same names. These improvements in 
the finished steel product have required 
basic changes in steel making, starting 
with the raw materials and moving stead- 
ily through the making of pig iron, steel 
ingots and each step of the finishing proc- 
ess. The quality of steel now produced in 
the open-hearth furnaces is a far superior 
product, definitely suited to the ever- 
changing and more exacting process. Blast 
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furnaces now produce a better pig iron by 
scientific grading and mixing of the ores 
and where necessary the crushing and 
sizing of the ores, coke and limestone that 
go into the pig-iron-making process. The 
open-hearth plant has become a process 
laboratory where the steel made is now 
produced scientifically by slag control, 
temperature control and control of the in- 
gredients going into the steel. Uniform 
qualities of steel and uniform heat and 
other treatments required through fabri- 
cation of the finished article is facilitated 
by being able to secure steel in which the 
grain structure is controlled. As evidence 
of the improvement in basic steel proper- 
ties, building codes today permit the use of 
a 20,000-pound per square inch stress, 
where two to four years ago it was 18,000 
pounds and previously 16,000. Automobile 
fenders may now be pressed with as much 
as 18 inches of crown, where 20 years ago 
two or three inches was the maximum. 

In a related field, the heat treating of 
small manufactured parts, Westinghouse 
engineers have developed a gas which is 
regarded as the solution to one of the ma- 
jor problems in heat treating — the harden- 
ing of steels without softening or scaling 
at the surface. The gas, called Endogas, is 
used as a protective atmosphere for fur- 
naces and it is now at work in all the major 
airplane engine and accessory plants turn- 
ing out thousands of parts such as shafts, 
gears and bolts. Not only does Endogas 
counteract destructive gases that soften 
steel surfaces in heat treating, but it also 
saves time and money because it eliminates 
the necessity of machining steel parts after 
they have been hardened. 

Other companies have developed com- 
binations of gases or methods for use in 
scale-free heat treatment. 

Rapid strides in the science of steel mak- 
ing have had, and will continue to have a 
profound effect not only upon the manner 
in which modem warfare is waged, but 
also upon the national economy. They have 
made possible the development of natural 
resources, the newer progress of transpor- 
tation, the better preparation and pres- 
ervation of foods, more economical 
construction of modem plant and office 
buildings, better roads, better agricultural 
buildings, improved modem airplane con- 
struction and have made contributions in 
innumerable other fields. 



ARMS for DEFENSE! 




and for self-advancement! 



Human arms! The arms and hands of millions 
of men in thousands of industrial plants. For 
efficiency they need good tools. 

You're using the best files when they're the 
world-famons Nicholson or Black Diamond 
brand. . . . Files with plenty of bite for speed. 
. . . Files with correct cut and evenness for 
smooth finishes. . . . Files with toughness and 
hardness for long life. . . . Files in shapes, sizes 
and cuts to assure The right file for the job. 

(Fast-production requirements in defense Industries 
have set up a demand for many types of special-purpose 
files — for brass, aluminum, stainless steel, dies, lathe 
work, etc. Bring yourself up to date on flies. Hardware 
and mill-supply houses carry many new, as well as 
standard, Nicholson and Black Diamond files.) 

FREE 28-PAGE BOOK. "A File for Every Purpose." 

Illustrated. Interesting and informative. Also free 
Technical Bulletins on special-purpose files. State your 
problem. 

NICHOLSON HLE CO.. 22 Acorn SL, Providence, R. I.. U. S. A. 

(Also Canadian Plant, Port Hope, Ont.) 



NICHOLSON 
FILES 



FOR EVERY 

^ U.S.A. 

M«a«MII.SJL 



PURPOSE 
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Illustrated— 

Marlin's popular 
22 cal. automatic 
rifle. Six shots as 
^ fast as you can pull 
"the trigger! New inilitar>' 
type buttstock, new OFF 
and ON safety, automatic 
side ejection, famous Bal- 
lard rifling. A c< 
buy at ' 



Send 6c for handsome 
new catalog to > 



THE MARLIN FIREARMS CO. 

35 Willow St., New Haven. Conn. 



TOIRS ON REQUEST : Marlli sipet riit, simlataiioM. licMi lOe for posuie.packiu 



SCREW- 
IN PLUG 



New 




FLUORESCENT 

Screws Into Socket 
Like Ordinary Bulb 

PRICES as low as $4.95 includincr Tube 
— No **instaUation" or special wiring — 
screw in and light; these LITE-KING Fea- 
tures now open up fabulous sales to stores, 
offices, factories, homes — of sensational 
Kenuine FLUORKSCF.NT LlKhtlng. Three 
Timea the Lixht — Like daylicht. Saves its own cost 
in current uaed. Rush name for facta. All free. 
NAMCO, Dept. 67. 433 E. ErI* SU CMcaa*. in. 



//a, la-^ FREE TRAILER PARTS CATALOG 

//WW « li-Wi We'll save you money on — axles, springs, wheels, 

I I ' I couplers, windows, sinks, water pumps, brakes. 

// "^"l J refriKerators. beds, lamps, inside and out, 6V 

U ftfc L ' It* '"'"P*-'! furniture, jacks— evprything. Special dis- 

W * rounttomfrs. NATIONAL TRAILER EQUIPMENT 

CAinpf«(i Pian$ and CO. Successors to Kar-A-Van Industries. Inc. 
Duilditig Instruetiont, 10c Dept. P. 714 W.Wisconsin Ave., Milwaukee, Wis. 



BUILD THESE PROJECTS 



For garden or lawn. Eaay to build. Easy to sell. Detailed Blue- 
prints Model B-25 Dutch Windmill 50c: Model OM-60 Old 
Mill. S5c. Lawn Figure Patterns — Sunbonnet Girl. 
Dutch Boy. Tulip Girl, Holland Pair, S&c earh. all 4— 
SI. 00. Cataloc illustrutinc many modelo, send 10c, today. 

CRAFTSMAN'S MODEL CO., DepL r-54, 2030 N. 41si St. Milwaukee, Wis. 





Build your own 

SMITH COMPRESSOR 

With a Smith Com- 
pressor Head and Accessories we fur- 
nish complete instructions for assem- 
bling this world-famous compressor. 
All you need is a Ford Motor and 
shop facilities. You'll hare a smooth- 
performing, efficient compressor with 
60 cu. ft. a minute capacity — all the 
power you need to operate rock drills 
and paring breakers, spray guns, 
sandblasting, etc. Pressure up to 
175 lbs. a square inch. Head 
equipped with high speed compres- 
sor Talves; automatic unloading and 
idling. 

Writm Todayl 

GORDON SMITH & CO. Inc. 

410 College St., Bowling Green, Ky. 



SAVE 
MONEY 

itA£h a Sntiih" 



Trailet'Blazing in Africa 

(Continued from page 71) 

men brought to Europe. Yet it's the same 
animal as the Samotherium that lived in 
Europe fifteen million years ago. It be- 
longs to the family of the giraffidae, and 
like a giraffe it has atrophied vocal cords 
and horns detached from the skull, held by 
the skin. It has the neck of a horse, the 
body of an antelope, the legs of a zebra, 
bovine tail and hoofs, a tongue as long as 
an anteater's, eyes rolling like a chame- 
leon's. To top it all, it has four stomachs. 

That humming ahead of us is the Mam- 
buti village. Grand little guys, these pyg- 
mies. Toughened by life in this world 
which for us is an inferno, made tireless 
by long game tracking, fearless by dangers 
they face every moment of their existence, 
they are shy with strangers, but faithful to 
the friend, kind, happy and gallant. 

A shrill cry. Our approach has been dis- 
covered. A deadly silence. They wonder 
who is coming, are ready to disappear in 
flight. 

"Ea-yo-ho-oo-ho!" 

They recognize me by this cry, 

"Aa, baaba, yambo baaba yangu!" they 
shout. "Here thou art, oh father. Wel- 
come our father!" . 

Three days of march, behind untiring 
legs of the pygmies and each of us has left 
a dozen pounds of weight on the trail. A 
wide river teeming with crocodiles bars 
our path. Pygmies climb like monkeys up 
high trees, let down a long liana; one of 
them swings at the end of it, just over 
scores of snapping jaws, until he succeeds 
in grabbing a branch on the other side. 
Then all of them swarm up trees and along 
the liana, weaving coUs of vines tmtil a 
bridge takes form, high in the air, and 
rough stairs are built for us. 

Up we go to a dizzy height. Steady now. 
Let's not look down at those twenty-foot 
crocs. Let's not look ahead at this pre- 
carious contraption swinging at every step. 

Safe on the other shore, we rest while 
the pygmies explore okapi tracks and pre- 
pare their traps — ^holes three feet by ten, 
eight feet deep, covered with sticks and 
leaves. 

Four days later Tumbako, as we call 
him from the way he asks for tobacco, runs 
in. During the night an okapi, a big male. 
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has fallen into a trap. Now we must build 
a palisade around the hole strong enough 
to resist the terrific thrusts of the animal 
once we have lifted him out. Then we will 
have to coax him into the cage other pyg- 
mies are already building. Then, inch by 
inch, the machetes will have to cut a path 
through the jungle. 

Carry a cumbersome cage like that, with 
a ton of kicking, lunging okapi inside it? 
What did you say? Take off the bottom 
and let the animal carry his own weight 
on his own legs? 

That's an idea! It works beautifully, too. 
The okapi is reluctant, the cage pushes 
him. He wants to run away, the cage stops 
him. We can travel as fast as the pygmies 
open the path. 

We are a bit late facing the buffaloes, but 
there has never been an expedition which 
wasn't behind schedule. Next month we'll 
not only deal with the buffaloes, but also 
with a certain nine-foot leopard, some ele- 
phants and lions, and meet the Giant 
Princess of Rwanda. 

Until then, "Salamu, Bwana!" 

(Concluded next month) 

Crepe Paper Tints Photo Prints 

Photographs can be tinted almost any 
color with crepe paper and water. Place a 
strip of the colored paper in a tray of water 
and let it soak until the water is about the 
desired shade. Immerse the print in the 
colored water and allow it to remain about 
10 minutes. Then wash and dry in the 
usual manner. 

— Wm. Swallow, Brooklyn, New York. 
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. 'ITH a Schult Trailer you can have a vacation 
every week-end. Follow seasonal sports... see 
great scenic and historic spots . . . always enjoy 
the finest accommodations at minimum expense. 

Schult— leader of the industry— presents five 
models with greatly increased floor space, head 
room and storage area. New features include 
super-insulation, double-floor, new, improved 
heating system, shower, toilet, luxurious Seog- 
mechanism beds, high-door refrigerators, 
every modern living convenience. 

Steel or Kronite exteriors. New low 
prices. See these remarkable new trailers ^ 
at your Schult dealer's, or write Dept. ^ 
3207 ScbultTrailers,Inc.£lkhait,Ind. 
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SCHULT 

TRAILERS 



NEW SANDER READY! 

Now ready for hobhyi.sts, craftsmen, model makers, palteni 
m.ikors, workshopsi Mead's sensational new 11ANI>S AS'DKK 
quickly shapes, rar\'es, sands and polishes \V'()(1D, MKT.M., 
iuul ri.ASTIC IMIOJKCTSI Cuts fast and clean on ENCLOSED 
EDGES, intricate scrolls, rur\t'H, Tilting: tabic. Savins 
hours of tiresome hand work. Does belter job. Nothing 
else like it! Order yours now only $14.50 FOP 
Chicago. Try it 5 Days* then, if not per- 
fectly satisfied, return it and we'll refund 

ruir money promptlyl 

Or write for Free Circular describinK", 
illustrating how this amazing* new 
B.^NOSANDER invention saves time, 
money, trouble. Write now— a pnst*card will do! 
Mead SDecialtie* Co., IS So. Market St. 



$]4S0 



FREE! 




Dept. 271. Chicago, U. S. A. 




MM! 



^^^^^^^^^^ 



o#v OC#J* 
NEW LOW PRICES 

■ Gut Tennis and Badminton Strings 
direct from factory to you. • Silk Tennis 
Strings •Vises & Frames •Tennis Equipment. 

H.E. WILLS CO. c^cFREE 

1047 W.4f St. 

OMt.PM-71 

Cnlcaio 




KccoKnued profesiM>r of desiKn en<iue«riiiK und druituiK. an t'&p*'] 
in thi« firtd. will prrsonally tcarh you draftinj: and desicn engiiir'T- j 
inc through his personal home study leaeona. L«arn at home. Mitnv ] 
deiicn ensinecm and draft^nirn eara $17& to S375 a month. Srixl 
your namo mul addrrwi for I HEE book thnt wiil i.p^-n ^mir cvi^i U\ 
the iiniqiip in*.trurti.)iiM h.- <,ff.T!.. R. WENDELL DUNKLE. OHIO 
INSTITUTE OF TECHNOLOGY, DEPT.IG, GREENVILLE. OHIO 



Wood 

WOfkGrSS flsf Harold 

^ • ^'Hunt's biK 1041 wood 

ratalosi Latest UP-TO-DATE IDEAS for ex- 
perts and amateurs: SPECIAL BARGAINS 
In rare woods, veneers, and ALL l<lnds of 
supnlles. 148 paees— 20 In color. Get 
postcdl Send only lOc to 

CRAFTSMAN WOOD SERVICE CO. 
2729 S. Mary St., Dept. H-4, Chicago, Hi. 
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RADIO SET 
BUILDERS! 
EXPERIMENTERS! 
RADIO REPAIR 
MEN! 



. get your 

Lfree 

r 




copy 

OF RADIO'S 
MOST USED 
CATALOO 

1 : f . ^ 

Save real money. Buy direct from the world's largest radio 
supply house! Get this big free book and see the extra value you 
get from Lafayette. 196 pages — dozens of complete radios and 
phono-radios — hundreds of nationally advertised kits, instru- 
ments, and parts — thousands of small parts, hardware, and 
tools! — and it's FREE for the asking, so don't be without it. 

CLIP THE COUPON NOW 

and mail it — we'll rush your catalog right out! 




I Lafjycltc Radio Girp. 

Dept. rtil-901 W. Jackson Blvd., Chicago. III. 
I or 100 Sixth Avenue, New York. N..V. 

■ □ Please Rush FREE Catalog. 



NEW YORK, N. T. 

JOO Jiitti A» 
CHICACO, III. 
?0I W. Jscklon llrd. 
ATLANTA, GA. 

Pvochtft* Str««t 
lOSTON. MASS. 

BIIONI. N. T. 
NfWAKX. N J. 
JAMAICA, I. I. 



I 

I ADDRESS... 
B atY 



...STATE.. 



■ 
I 

I 
■ 

I 

J 



FRESH WORMS! 

.\dil a Robin Worm Bucket tn .vniir fisli- 
kit . . . and take aluriK all the worms 
.vmi need for an entire tlshlng trip! 
Worms stay all\e and Lively for many 
days. .Molstnrc condensation does ttie 
trick in tills patented bucket. Strontily 
made of Kahanized metal. Get your 
Robin Bucket Today! At your dealer, 
or direct if he cannot supply you 
. . . $2.00, postpaid anywhere In I'. 

THOMAS BAIT CAN CO. 




Add iluly in Canad.i. 



Dept. PM-741 
LAKE GENEVA. WIS. 



CpCpf "FISHING DIGEST"-new.l041 e.li 

tioii. Tlu- year'.s Ijo.st fl.'ihing articles 
in digest form. Fact.i, fiction, thrills! Includes 
chart of wo I- Ill's record catches. Sent free. 
Write JOHNSON MOTORS. 400 Pershinq Road. Waukeqan, III. 




C/ With thi.s tried .and prov- 
en en Shaper you can make 
desk.s, tables and an end- 
I*»ss variety of pieces of furniture 
really stand out n.s e-vample.s of Kood 
craftsman-ship. The large selection 
of cutters available makes it possible 
to obtain an unlimited number of de- 
siKns that are unique and individual 
— ^'lus the standard designs. 

Duro's char.notoristic thorouKhneRS in 
practical design and con.struclinn makes 
mis Shai>c'r an oiitstandint; value and 
an aHRet lo nii.v .Kliop. Send ftir your 
catalog toda.v. 

DURO METAL PRODUCTS CO. 



26S3 N. KILDARE AVE. 



DpDt. PM-19 




CHICAGO. ILLINOIS 



Code Practice Oscillator 

(Continued from page 135) 

tapped universal variety is mounted di- 
rectly on the speaker. In operation, with 
the volume control turned full on, a clear 
note should be heard when the key is de- 
pressed. In case oscillations do not occur, 
it is only necessary to reverse the polarity 
of the audio transformer. To do this, shift 
the brown speaker lead from the blue pri- 
mary lead clip to the red; and the long con- 
necting wire from red to blue on primary. 

Note — Remove jumper wire between 
common positive and — 10 in Fig. 1 of Tun- 
ing-Eye Set Tester, May issue, page 134A, 



Seven Crystal Sets for Beginners 

(Continued from page 138) 

broadcast set. If a 365 or 370 mmfd. con- 
denser is used, add 10 or more turns to coil. 

All of the remaining experimental cir- 
cuits except No. 3 employ coils wound with 



3-1 AUDIO 
ANT. TRANSFORMtRS ANT 

HfD. 1 A Ac / MFD. 



J. 




CRYSTAL 
►60 TURNS 



NOTE. 

^ = GROUND ON COLD WATER 
PIPL 

R = ROTOR PLATES 
S = STATOR PLATES 



CRYSTAL'' J 
60'TURNS-»S 




No.7 - 



IN NOS.5.6 61 7 PHONES ARE 
CONNECTED IN SERIES 



No. 22 d.c.c. magnet wire on 2V2-in; diam- 
eter cardboard or bakelite tubing, the 
length of the tubing depending on the 
number of turns specified. Transformers 
shown are regular audio types and the 
crystals are of the fixed variety. No. 2 is 
the simplest type; tuning is done by shift- 
ing a clip tap on bared turns on the coil to 
point where loudest signal is heard. No. 3 
calls for two variable resistors (rheo- 
stats) connected in series. No. 4 is a com- 
mon variety that is fairly selective; both 
coils are wound on the same tubing. Nos. 
5, 6 and 7 make use of two crystals. These 
circuits are more or less experimental but 
will step up the signal strength. No. 6 em- 
ploys a push-pull input audio transformer 
with center-tapped primary. No. 7 uses 
two transformers. With all crystal sets use 
a ground on a cold water pipe and make 
the antenna as long and high as possible. 



.-%\ 
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Copyrighted material 



Luxuriant Lawns and Gardens 




lAA CORCEOUS 

lUU TULIPS 



NFAV — simple, easy, quick way to VITAMIZE your entire lawn 
and garden. Assure yourself of gorgeous, luxuriant flowers and a 
beautiful, attractive lawn that will be the envy of your friends 
and neighbors. 

NO FUSS-NO MESS-NO BOTHER 

Simply remove the nozzle from your garden hose, drop a VITAM 1ST 
Cartridge into the hose, replace the nozzle and turn on the water. 
NOTHING ELSE LIKE IT. One Cartridge wUl VITAMIZE 
1,500 square feet. 

THIRTY WEEKS' SUPPLY. . .Postpaid 

Packed 30 cartridges in a box — enough to VITAMIZE 
1,500 square feet once a week for 30 weeks. 

SPECIAL INTRODUCTORY OFFER— 2 VITAMIST Cartridges-Postpaid lOc 

BURGESS SEED & PLANT CO., 217 V.T., GALESBURG, MICH. 



NO SPECIAL 
NOZZLE 

NO SPRAYER 

NO EXTRA 
ATTACHMENTS 
TO BUY 



Magnificent Rainbow Assort- 
ment of gorgeous colors-choice 
Darwin, Cottage and Breeder 
TuUps — Guaranteed to Bloom 
Next Spring. Order Now — a 
post card will do. Bulbs will be 
sent C. O. D. parcel post, at 
right time for fall planting. 

BURGESS SEED & PLANT CO. 
217 T.C., QALESBURG. MICH. 

ORDER NOW 
PAY NEXT FALL 



$^00 




Note.' 



This lath* 
VITAMIN CARTRIDOe d*Mrib«4 
en Pmgm 12 of th* ium Issu* ef 
Popular Machanica. 




AGENTS ^Jt SIGN LETTERS 

For Store Fronts and Office Windows. Anyone can put 
them CO. Free Samples. Liberal Ofler to general agenta. 

METALLIC LETTER CO., 438 N. Clark St., Chleaao 



$AVE i ON WELDING OUTFITS=^ 

LHeaw-duty, medium and liKht metal weldlnpr outfits. $29.7.1 to 
$76.00; Welding torches, $12.54: Aviation and Sheet Metal 
torches. $8.10; ReguUtora mnd SAUges. S8.72 to S16.72; Electric Arc Welders. 
■ S1&&.00 to *22&.U0. Superior Msohin. Co.. Dept. EM. HuoUton. Ohio. 




m\H ITS SHOPS 



^ Prepare /or Defense Jobs 
With Helpful Books 

Here are the books you need to prepare for good jobs in 
America's vast production program. Pay postman on de- 
livery (U. S. A. only) or remit with order for postpaid 
delivery. Send 10c for big 128 page catalog of books and 
handicraft plans. 



SHOP ARITHMETIC $1.S0 

SHOP CEOMETRV. ALOEBRA, 

TRIGONOMETRY S2.00 

SHEET METAL WORK. . . .$2. SO 
1001 WAYS TO USE CONCRETE 
Do own work, save 

money $1.98 

STEEL SQUARE 

How to u.se $1.25 

BLUEPRINT READING 

For machine trades. . . .Sl.SO 
MACHINE SHOP WORK 

Approved methods . , . .S2.75 
ELECTRIC WELDING . . . .$1.2S 
OXYACETYLENE WELDING $1.25 
DYKE'S AUTO ENCYCLOPEDIA 
(New ed.) World's great- 
est book for auto me- 
chanics $6.00 

ELECTRIC WIRING 

Includes estimating . . .$2.50 
MODERN REFRIGERATION 
Electric, eas. Be serv- 
ice expert $5.00 

SHOP NOTES LIBRARY 
0 bie volumes, over 
1,000 practical time 
and money saving 
ideas $2.45 



BLUEPRINT READING 

For building trades. . . .$1.25 
MECHANICAL DRAWING. .$1.50 
ARMATURE WINDING 

Construction. windinST, 
repairing AC. DC mo- 
tors, generators . . . .52.00 
PRACTICAL WOOD FINISHING 

New, up to date Si. 29 

CARPENTRY, JOINERY. . .$2.00 
HOUSE CONSTRUCTION 

DETAILS $2.89 

TIN SMITH'S HELPER. . .$3.00 
TOOL MAKING 

Real help for beginners 
and advanced work- 
ers S3. SO 

PAINTING & DECORATING $1.50 

FOUNDRY WORK S2.00 

PATTERN MAKING $2.00 

PLUMBING 

Designing & Installing. .$3.00 
CIVIL SERVICE HANDBOOK 
Home study for Federal, 

State. Citv jobs, . . .$1.00 
WELDING ENCYCLOPEDIA 
Complete reference on 
electric arc, oxyacety- 
lene. resistance. Ther- 
mit $5.00 
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110-VOLTACLIGHTPLANTS«i 



& generators furnish AC same as city 
current. Ideal for stand-by. Will keep 
oil burners, stokers, refrigerators, etc. 
Bolng when power line goes off. Also 
converters, frequency changers, Diesels. 
DC motors with AC take-off. Sizes SO 
to 10.000 watts. Write to 

KATOLIGHT, 17 Elm St., Mankalo, Minn., U.S. A 




EASY LOW COST WITH 

famous Botit Sovi 



Build a boat at home. You can do tt. Just the 

kind you've wanted — power, sail, or row boat. 
Th(s latest edition of the BOAT BOOK with 
312 padres, hundred.s of photos, plans, dia- 
fframs shows you how in simple step-by-step 
directions. Specially prepared for those with 
limited tools, little skill and money. Build 
boats to sell for profit too. 

PLANS, METHODS AND MATERIALS 

Actual workinfr plans and photos of real boats 
under construction makes building easy. Shows 
materials needed and rock-bottom costs. Hun- 
dreds of pictures. No chance for mistake. In- 
cludes also, navif^ation and r>tlot rules, handlinK 
sailing craft, boat kinks, boating terms, and 
how to convert old Ford motor for martne use. 

SEND NO MONEY 

Order Boat Book on postal card. Pay on deliv- 
ery, plus few cents charsres. Return in 5 days 
if not pleased and Ret money back. Or send 
onlv SI. 98 with order and we pay postagre. 
Order today. 

POPULAR MECHANICS PRESS 

200 East Ontario Street, Dept. 296, 
Chicago 



Say you saw it in Popular Mechanics! 



HOW TO BUILD 15 
DIFFERENT BOATS 

Cruiser. 16 ft. 
Inboard. IG ft. 
Sail boat. 12 ft. 
Sea Sled. 12 ft. 
Kace Shell, 1TV4 ft. 
Hydroplane, 12 ft. 
Runabout, 14 ft. 
Sail boat, 9 ft. 
Flat Bottom Row boat, 

15 ft. 
Runabout. 16 ft. 
Rowboat. 12 ft. 
Dinghy, 8 ft. 
Kayak. 17% ft. 
Sectional Rowboat, 

12 ft. 

MOW 

ONLY 
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EVERYTHING IN RADIO 

ATlpmSTPH/CISl 




Voii II want this Big FREE Book that 
shows EverythinK New in Radio! See the 
new 3-\Vay Personal Portables; new Home 
pliono-recorders ; new Home anil Aiito Ra- 
dios; latest 7-75 Watt Sound Systems; new 
Radio Builders' Kits; testers, tools, books 
• — more than l.l.OOO items at lowest prices! 
Get this FREE Radio Catalog now! 
Radio Builders' Handbook. 
Everyone in radio m 

needs it 1 \JC 

Radio Dictionary. Complete, 
valuable, defines all 



ALLIED 
RADIO 
CORP. 



833 W. JACKSON BLVD., liUHtll CHICAGO 



lOc 




MakeMonei/ 




BUILDING 
BEAUTIFIER" 



Cash in on big demand for better 
looking; and longer lasting ma- 
sonry surfaces. Colorcrete beau- 
tifies—waterproofs exteriors 
and interiors of new and old 
buildings. A liquid plastic, ap- 
plied by air pressure. Range of 
30 colors, shades and textures. 



Profitable Territory Still Open 



Become an Authorized Colorcrete Applicator and 
build a permanent, profitable local business of 

r'our own. We supply all c<iuipment and instruc- 
lons; only modest capital required. Some opera- 
tors report costs as low as 3c per square foot, 
BellinR prices up to 7c. No previous experience 
required; work Is easy and fascinatlnK. Apply for 
territory today by writing for free book, "Proven 
Business Opportunity". »^ 

COLORCRETE INDUSTRIES, INC. _J\a 

STO Ottawa Ave, Holland, Mich. >i ^ 




SHARPEN IT YOURSELF Ijb^ 

WITH THEJIFFY SHARPENER 




Make Money 
Sharpening 
and Sellinj! 



Why pay $1 to $1.50 for ONE mower sharpening? Do it yourself 
in ;J0 minutes with a JIFKY! Make money sharpening mowers 
for others! Good for lOO's of stiarpenintis! Even bevel and reel- 
length cutting assured! Delivered $1 cash— $1 and charges if 
C.oTd. Money Back If Not Satisfiedl JIFFY MFG. CO., Miller Blk., 
Milwaukee, Vfls. Agents Wanted! 



NEW ADV. MACHINE! 



Ic POSTCARDS 




PRINTS AND 
ILLUSTRATES 

Learn HOW hundreds of businesses are ; 
boosting sales with 1c Messages — pro- * 
duced on the spot with new, patented, ' 
CARDiWASTER, Just send name for\ 
rnrr illustrated book of money-maklngi 
rl»tC ideas for your business and complete^ 
Unique Advertising Plans. Write today. 

CARDMASTER Co. 4546 Ravenswood Ave., Dept. 87. Chicago 



WITTE DIESELECTRIC PLANTS 



Tonr present power bill 

will buy a WITTE that 
produces power and light 
for Ic a K.W.H. Save up 
to 75%. A Siie for E very- 
Need. Write today for 
finance plan, literature 
and name of dealer. 

WITTE ENGINE WORKS, 174-B Oakland Ave^ Kanw CHy, Ma. 




Four'Purpose Amplifier Unit 

(Continued from page 137) 

the circuit when phono pickup is used. 
Transformer (Ti) is Thordarson T72A59 
type used in building short-wave trans- 
ceivers and has both a radio input winding 
and a microphone winding. This trans- 
former is on top of the baseboard, as will 
be noted in photos B and C. 

The (T2) imiversal speaker matching 
transformer is required for this type of 
speaker to match its voice coil to the 3,000- 



EROWN T| 
,o-A '"li^ANSCtlVER 



LONG SPEAKER UADS 
(SEE TtXT)^ 
OUTPUT TO SPEAKER -4?*"tN.C. 




II7NI-6T 



B-ELIM. 



ohm tube load. These transformers come 
with instructions for connecting, however 
be sure that the one you purchase is rated 
for the same ohmage as the speaker coil. 
A detailed list of the original parts used is 
available from Popular Mechanics radio 
department without charge. 

To test the amplifier, first connect the 
audio source to the correct input termi- 
nals. For example if the set is to be used 
with a small receiver, connect the head- 
phone terminals of the receiver to the 
binding posts on the unit marked "radio 
input." The set will tune exactly as before, 
the amplifier merely increases the volume. 
If hum is noticeable, reverse the power 
plug in the wall socket. Always keep the 
amplifier some distance from the receiver. 
The B-eliminator leads can be as long as 
10 feet. When used with microphone keep 
volume control turned down to eliminate 
feedback. Leads to the loud speaker may 
be 30 feet when used as a call system. The 
blueprint number for this article is R-292. 




PRICED 

VEST rOCUT SHE 
FREE TRIAL 



WORLD'S LOWEST 

ADDING MACHINE 

IDEAL FOR BUSINESS OR PERSONAL USE Mu| u* oCII 
GUARANTKED ACCUnATK. Not aUULl*^™ 

toy. Operates with only a finger Hick, total cost 
Adds, siiblracu, multiplies, divides. send no 
Counii up 10 ten iiiillimi. I'ays tor Itni-ir ""II'^ 
over and oier. Ideal Gift — for Business, income Tax and 
Scliool use. MONEY BACK GUAHANTKE. Send name 
and addreu. Pay pn<tman only 12.50 plus poslace. 
(.Send full casli If ouisi'lr 1' S. ) Money bacli in 10 days 
if not delighted. AGENTS WRITE. 



CtLCUUTOR MlieHiNECO,(Mlri.)DEPT.I19.P.O. lOX IIII.CHICIGO. ILL 
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Have You Idle Horses? 

(Continued from page 59) 

cially to the sharp shoulders where the 
block and head are joined by the head 
gasket. In some cases the surfaces of the 
combustion chambers have been chrome- 
plated to give them the smooth surfaces 
desired. 

A dirty water jacket also aggravates pre- 
ignition. When engine heat is retained in 
the block instead of being carried to the 
radiator the motor runs hotter than it 
should. Clean the water system out by 
reverse-flow flushing and from then on use 
a rust inhibitor in the radiator. 

If your car is a 1936 model or earlier you 
can increase its power and miles per gallon 
by stepping up the compression ratio. This 
wasn't advisable when such cars were new 
but since then the anti-knock characteris- 
tics of gasolines have been increased and 
you might as well take advantage of to- 
day's better fuels. 

Things to do for increased mileage on 
the road include: go through gears at rea- 
sonably low speeds, avoid fast accelera- 
tions and excessively high speeds, main- 
tain reasonably constant highway speeds, 
and keep idling time at a minimum. 

Model- Airplane Propellers Tested 
For Balance With Jig 

Propellers for 
flying airplane 
models can be 
tested for balance 
with the aid of 
this stand. It con- 
sists of two verti- 
cal pieces nailed 
to a base block. In 
use, a piece of mu- 
sic wire is passed 
through the pro- 
peller hub and then laid across the ends of 
the two uprights of the jig. If the propeller 
is balanced, it wiU remain in any position 
that it is placed. 

— Ray J. Marran, Kansas City, Mo. 




j ^UPRtGHTS 
SLOTTED 



CFlower vases always should be washed 
thoroughly with soap and hot water when 
withered blossoms are being discarded, 
otherwise bacteria, which decay the stems 
of flowers, survive in the vase. 



KALK KORD 



CAULKS 

WINDOWS & DOORS 
SEALS CRACKS 
Quickly, Easily 
Without Tools 




Anyona can now seal windpw and door 
frames against cold air, dust and dirt, fill 
cracks in plostsr, hide unsightly holes in 
woodwork, etc., with this amazing nsw 
low-cost sealing compound. 

Kalk Kord is non-oxidizing, never checks, 
cracks or harderw. Woterproof. Seals tight 
and stays tight. Easily applied with fingers 
— no tools. Can be painted immediately. 
Neot ond clean , packed in soft beads or rolls. 

It's the sealing compound with many uses. 
Order now, ond stop drafts, banish un- 
sightly cracks and holes from your home. 



Send Coupon TODAY! 



PRESSTITE ENGINEERING COMPANY 
3900 Chouteau Avenue, St. Louis, Missouri 
Enclosed find 2Sc for which please send me 
one regular sized carton of Kalk Kord, con- 
taining IS feet of caulking compound. 




Name 

Add 
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PICTURES 
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•nn arbor michiqan 

. BLACK and WHITE 
■L COLOR CAMERAS 

Wk MO"" to ^as"" 



FINE AMERICAN MADE CAMERAS 



LIGHT POWER TOOLS 

Save Time, Money, Labor 

Delta tools are portable, rugged, 
efficient — yet astonishingly low 
priced. Ideal for small shops, 
home shops, and factories. 
Many new features and Im- 
provements. Complete DELTA 
line includes: Circular Saws, 
Scroll Saws. Lathes Jointers, 
Shapers. Band Saws, Grinders 
\ Drill Presses — and full line 
, of accessories Send today for 
big 48 page FREE Catalog. 

DELTA MFQ. CO. (Detit. A741) 
eOO K. ViMM Av«^ MBiMuiMe, Wis. 
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niUn.. HEAVY DU 



INDUSTRIAL WELDER 



Works oft no volt electric light circuit. 
For this unheard of price you can get 
the marveloas Dynamic Super-Charged 
Welder complete — ready to plug In- 
to light socket. The Dynamic does 
both metallic and carbon arc weld- 
ing. You can also solder and braze 
on the lightest material. 



-r^ -■•^RETAIL- 

EASY PAYMENTS 



Works on Iron, Steel, Tin, Brass, Copper and All Other Metals 

with our free Itistructlons you can In nn time do finished repair jobs. 
BIG PAY IN BOOMING WELDING INDUSTRY Once you have the Dynamic 
outfit, you are all set In this prolltable field. In a year a Dynamic Weld- 
er costs you Less Than Oc a Day. Write for FREE particulars TODAY. 

DYNAMIC WELDER CO., 2226-RN, Silverton Road, Chicago, Illinois 



WFI BUMPERS. 
fTLLUO FENDERS, 
CYLINDER BLOCKS, 
BODIES, FRAMES, ETC. 
Does Farm, Factory 
and Home Repairs i 



Without previous welding ex- 
perience you can make fur your- 
self as much as f.n.OU on a repair 
job that can be done in less than 
one hour. Many welders make 
as mud) as $1.5.00 to S20.00 a 
<la.v. The Dynamic Welder i* 
liKht and easily portable. 



AGENTS WANTEOr 

Get our big profit plan and 
10-day trial offer. Send for 
It TODAY. 



AMA- 
ZING 



CHEAP OIL BURNER 

■tka,e 



COOK and HEAT Without Coal 

In Your Present Stove or Furnace- 
No Drud«»ry, Dirt or Ashes — 
Cl«an Heat at SMALL COST. A 
coolor, more comfertabl* KItch- 
•n in Summer. 

OVER 40,000 SOLD 

Beats any cheap burner ever (totton out for 
low coat, ellit^ieiit pcrfurmunce. BurnMordinnry 

low priced free flowitiK oil without pre-Renerfttint or clocfinc 
up. lie&t reguliited by Turn of Valve. 

30 DAYS' TRIAL 

Prove Ha efficiency, convenience and economical o[>eration 
without risk. .K Guarantee with e^ich hurner. 
Write Immediately for SPECIAL OFFER TO AGENTS 

who will demonntrute and take orders. Write quick, be firfit 
to learn how to make RE.^,L MONEY right now, apnre or 
full time— nmil Ic po!"tcnrd todav. 

United Factories. G-751. Factory BIdg., Kansas City, Mo. 




AG LNTS 
Salesmen 

BIG MONEY 

K. Silver days: "I 
r;in diBpoB* of 250 
HEAT K1NG3 be- 
fore this year ends." 
Write \t* now for 
aecnts' offer. 




ONLY 25c EACH 
FIVE FOR $1.00 

The low cost and practical help 
you need. Illustrated willi photos 
and diagrams. Order today. 

1. Photo Enlargers 

2. 14 Ft. Outboard Itunabout 

3. Electroplating 

4. Wooduorklng I'ower Tools 

5. Homemade Welders 

6. Colored t'oncrete Garden 

Furniture 

7. Bird Houses 

8. Farm and Uarden Tractors 

9. Taxidermy 

10. Automobile Kinks 

11. ("leaning Formulas 

12. Cosmetic Formulas 

13. Treasure FiiKlers 

14. Log Cabins and Tourist 

Cottages 

15. Food i'roduct Formulas 

16. Garden Woodwork and 

Furniture 

17. Soldering and llrazing 

18. Growing Miracle Plants 

19. lliimc Work Oiiporlunltics 

20. Telescopes 



21. Jletal Plating and Coloring 

22. Fast Ice Yacht 

23. Kxtra Rooms in Attic 

24. Itasement I'layrooms 

25. I'lioto Printer and Dryer 

26. 11 Ft. Sailing Dinghy 

27. Jlidgct House and Utility 

Trailers 

28. Metal Craft 

29. Magic for Everybody 

30. Building 16 Ft. Canoe 

31. Lower Your Fuel Cost 

32. Wood Turning 

33. Trapping Small Animals 

34. Motor-Driven Midget Car 

35. Training Your Dog 

36. Small Castings 

37. Slaking Money With Hand 

Loom 

38. Hanging Wallpaper 

39. Itackyard Gardening 

40. Plain and Novelty Wooil 

Finishing 
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TyPEWRITER Bargains 



GennliM UoderwoodB, 



vrvAtly r«doc«d to aboat 1 /S mfff'a orff'l price 
ffoaranCMd — o«ay terma — 10c«a«7. Fr< 

Intoraatlenal 



refiniBhsd UOO office modela 

10 <■ 



Royala, etc., 

■ ■ " ■ ■ " rice. 10 d«» trial — folly 
catalofr. Limited aopplr. 

- M ^- Monroe St. 

Typewriter Exeh^ Dept. Tot, Chlcacv 




WE M END MEN BY AUTO-MATIC 

Fibre UTS arms & legs 

Will. Soft Adjustable COMFORT SOCKETS. " " „ 

TRISSIS, HItACKS, .SOX. Kl. ASTIC .SfProRTS. Afentl Wanted 

WORMAN CO., SIO-P. THIRD AV. SO. MINNEAPOLIS. MINN. U.S.A. 

BRUSH PLATING OUTFITS 

^ for autoparis, reflecfors, faucets, bicycles. _ 
No tanks necessary. Free particulars. 
GUNMETAL CO., AVE. M, DECATUR, ILLINOIS 

~ CATCH FISH! 

'Cr^O' I minnows. e*U. mink, mudkrat. 
CXv«t^.^^ ^ I with our foliiinc Knlvanized Stool 
^•^^ ^ ' WIro Traps. Walton's Auto- 
matic Hooks arc bo con»trurt«cl that when a fish Bives the cliehteat 
null on the hait the upper hook rearheii down and seta a hold that 
lands hini. 3 for 60c. Writo for de»rriptive cntaloc of Trnps. Hooka, 
Lur ea. and other apocialtica. Walton Supply Co., SSOT Jun iata Avo., St. Louis, Mo. 

LOW PRICES 
FREIGHT PAID 

Guaranteed Marble & Granite. High Quality. Lettered. 
Krco Ciil.ilnjr iiiid S;iriii'l<'s of Stone. WUITE US TODAY. 
U. S. MARBLE & GRANITE CO., A. 18, Oneco, Fla. 



BARGAINS iHBOOKS 



A GUIDE TO SUCCESS AND ADVANCEMENT 

This attractive. 128-paf;e book will not only eWa 
you the help you need in scfkiriK personal jKivanro- 
ment, to get a better job, to start a .small busine.s.s 
of your own, but full information on trades, pro- 
fessions, opijortunliies. crafts and hobbies. This 
big- cntnlogue, llst-i more than 1.700 biirKaln books 
on popular Kubiects and over 400 plans. It will 
prove invaluable to you. Don't miss 11! Send 
Oc in coin or U. S. Stamps for your copy today. 

POPULAR MECHANICS PRESS 

294. 200 EAST ONTARIO STREET, CHICAGO, ILL. 
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Say you saw it in 

POPULAR MECHANICS 



'^'^3,000 MOWy MAKING SKRtTS 




May easily brinj; you fame and fortune. 3262 
ideas such as have made vast riches for ottu*ni. 
Tells how you ran make wanted prorluct.s you 
can sell for protil: wiiere to g-et materials: now 
to sell: how to start a busin€»ss of your own 
and make money. Write to<lay for free descrip- 
tive folder on MONEY MAKING FORMULAS. 

POPULAR MECHANIC PRESS 
Room 293, 200 East Ontario Street, Chlcaga 
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The Battle of Beams 

(Continued from page 85) 

mess of lies, insinuations, fakes and jibes 
which characterizes the battle of beams. 

American stations pretty closely follow 
the standards set by the General Electric 
programs which avoid out-and-out propa- 
ganda and are heavy on education and en- 
tertainment. 

Controversies are avoided and from 
Schenectady to Europe, in English and 
French, and to South America in Spanish 
and Portuguese go spot news, music which 
leans toward the symphonic, scientific 
talks, educational programs, interviews, 
market quotations, translations of speeches 
by important personages, sports, Holly- 
wood chats, travel talks, EngUsh lessons, 
children's programs, mailbags for explor- 
ers and rebroadcasts of network programs. 
Similar programs go to Mexico and west- 
em South America and to Asia and Aus- 
tralia from KGEI in San Francisco. This 
station also conducts a mailbag program 
through which friends communicate with 
missionaries all over the world. 

The daily reward comes in hundreds of 
letters of thanks. During bombing raids, 
when their own stations are silent, an Eng- 
lishman writes that American short-wave 
•programs entertain groups huddled in the 
'shelters. A trader in Colombia tells of 
placing a loud speaker in the village plaza 
and furnishing music for a dance. An oil 
man writes of news bulletins received in 
the jungles of the Dutch East Indies. 

A letter to KGEI from an American 
newspaper man, after a tour of the Far 
East, sums it up: "People I've talked to, 
even in India, appreciate the news service, 
the music and entertainment. It's hard to 
explain how much American programs 
mean to these people, cut off from the rest 
of the world, with censorship rampant. 
The most important thing is xmbiased 
American news." 

From these stations that are raising their 
voices for America, the national anthem 
wiU float proudly on the air to the further- 
most comers of the world as soon as Uncle 
Sam gets his electronic sleeves rolled up. 
And it won't be long now. 



CSee index, page 4- A, to find where to buy 
articles described in this magazine. Say 
you saw it in Popular Mechanics, 
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EVINRUDE 

GIVES THIS SMOOTHER 
PERFORMANCE 



S-M-OO-T-H ! 
silky smoothness , 

responsiveness . . . thrilling performance that packs more 
pleasure into every mile ! And now you can choose a four- 
cylinJer'Evinnide right in the same price range with "twins" 
of comparable power. Evinrude offers 4 great "fours" 
— see them at your dealer, or write for new catalog! 
NEW FULL REVERSEI Now yours in two famed light 
motors, Evinrude's advanced development of Full Reverse! 
Steer in any direction . . . reverse the course . . , back 
away from crowded docks ... the last word in complete 
maneuverability is built into these two models. 

CATALOG FREE I Handsomely illustrated, full-color catalog of 9 
Evinrude models — also catalog of 6 Elto models priced as low as ^26.30 

—h»nAy Boat-and-Motor Selector and Boat Guide 
of Leading Builders-Free. Address, EVINRUDE 
MOTORS, 471tl N. 27th St., Milwaukee, Wis. 
All Prices F. O. B. Factory and subject to change. 




AN EVINRUDE ^0^^ ijC 
FOR AS IMJIE AS jfj^l ^ 



'Extra BIoiiev«<»^/l 



TORN POTATOES INTO CASH 



Make delicious "noii mroasv" tvpe CHIPS In 
your SPARE TIME. GOOD COOKS ran quailfv. 
Groceries, luiich-stamis, taverns, markets re- 
m, tall thorn for you. Wide sale — very proHtaMo. 
ioiir "Hot" fresh CHIP service can defy stale 
competition. We furnish CHIP M.VCHINERY. 
INSTHUCTIONS PLANS to start you in your own 
independent business. Write for Cash and Credit 
Potato Chit) OFFER. 

Long Eakins Co., 728-S High St., Springfield, Ohio 





COMPlETE/^eiOi^ SHAFT WORKSHOP <■< •">' 

M4" 



WITH PENCIL-SIZE HANDPIECE for '*FINGER- 
TIP" CONTROL. Pcrfarmit rountleivs tasks Quickly, 
rffiriontiy. tiRortU-ittdy. Vt the FORCDOM on «ood, 
metU, jUm. planticg. etc. PtotkIm «ttBv secfveibility 
unubauucted view. Grinds, polishes, drills*, niiili. «n- 
sravfifl. Hhnrpen*. alf>t«, sands, c&rv«a. tU-.. etc. Com- 
plt'fp $14,1>6 — iiicluduie 50- Pc. Accentor y S«t. Order 

todny. FREE, n«w complete catalog. 

Foredom Cloctrlc Co., i>*pt. ISS. 27 Park PI., N, Y, 



^(^EMERGENCY HOUSING 

TRAILER HOMES 



Here's the way to avoid high rents and 
livinsr conditions for you and your fami 
Live In a completely furnished TROT- 
WOOD "ECONOMY" TRAILER. Locate 
anywhere handy to your work. Don't nut 
up with landlords and rising costs when 
you can own an all-season, thor- 
oughly Insulated TROTWOOD on easy 
payments. Foruot alt about the problems 
of housiner the year 'round. WRITE OR 
WIRE US for FREE LITERATURE 
TODAY— Learn about Trotwood's New 
UUBI.-WARM Heating and air cir^ 
culating system that makes livln'- 
in a trailer like a house, summer or 
winter. Get the facts, and remem 
ber — TROTWOOD'S PRICES ARE 
LOW. (About $500.) at the Factory. 
Huri-y! Write Today 





TROTWOOD TRAILERS, Inc. 

S07 Main Street, Trotwood, Ohio 
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The Search for Substitutes 

(Continued from page 3) 



ing of zinc. One Ford research expert says: 

"In some cases we already have made 
changes in materials. The new parts, far 
from being inferior to the old, are in many 
cases distinctly better. The appearance of 
some parts also has been improved, nota- 
bly where plastics have been introduced 
to consei*ve metal." 

The saving on nickel is achieved by us- 
ing straight chromium steel instead of 
nickel- chromium steel on all bright metal 
trim; chromium-molybdenum steel in- 
stead of nickel bearing steel for transmis- 
sion and differential gears, and heavier 
copper plate and higher polish on copper 
base for nickel plating, to reduce thickness 
of nickel necessary for protection. 

Aluminum will be conserved by making 
eight out of 10 tractor parts of iron or other 
ferrous material instead of aluminum; us- 
ing steel and plastic gears instead of alu- 
minum timing gears; replacing aluminum 
cylinder heads with cast iron; substituting 
die-cast or powdered-iron moldings for 
aluminum in brake wheel pistons; and re- 
placing aluminum valve- chamber covers 
and distributor bodies with cast iron. 

Zinc savings result from replacing die- 
cast trimmings used on the exterior with 
steel stampings; substituting steel stamp- 
ings or malleable castings for zinc die-cast 
steering post hub band brackets; using a 
plastic panel instead of an instrument pan- 
el grille requiring 2% povmds of zinc; 
changing zinc horn button to plastic and 
interior metal trim from zinc to plastic or 
bright finished steel; replacing brass ra- 
diator shells with copper and using glass 
reflectors for the rear of sealed beam head- 
lamps instead of silver-plated brass. The 
saving on zinc in these operations is esti- 
mated at about 6,000 tons per year. 

Magnesium already has been replaced 
by Ford in the manufacture of tractor 
parts, the only ones now made of this 
lightweight metal being salvaged from old 
tractors. Savings on other defense mate- 
rials, including tin, tvmgsten and cork, are 
being studied by Ford. The design depart- 
ment is working toward a reduction in the 
number of body joints requiring solder 
(tin). Molybdenum alloys are being de- 
veloped to replace tungsten for hard tips 
on tools and a cardboard substitute for 
cork is under consideration. 



In other automotive plants, savings on 
aluminum may be achieved by substitut- 
ing steel or cast-iron pistons for aluminum 
pistons. Ford chctnged to steel pistons sev- 
eral years ago and Chevrolet, Pontiac and 
Crosley cars are now equipped with cast- 
iron pistons. The entire industry has 
agreed to curtail new-car production about 
one-fifth beginning August 1, this year. 
Indications are that 1942 models will be . 
produced, but that there will be no 1943 
models, the previous year's styles being 
continued. 

A group of scientists specializing in met- 
allurgy has been organized by the Office of 
Production Management at Washington to 
study methods of saving or developing 
substitutes for defense metals. Aluminum 
and magnesium are two minerals on which 
primary attention will be directed, while 
other studies will include: 

Possibilities of conserving or providing 
substitutes for tin in cans, collapsible 
tubes, babbitt and solder; substituting mo- 
lybdenum or other metals for tungsten in 
making high-speed tool steel, lamp fila- 
ments, electrical contacts and in many 
phases of the chemical industry; provision 
of substitutes for flake graphite, now used , , 
in making graphite crucibles and retorts 
for nonf errous work, graphite crucibles for 
iron and steel and graphite stoppers for 
steel ladles and extension of the usage of 
beryllium, which is employed in various 
alloys for hardness and strength. 

The telephone industry has developed 
means of conserving aluminum, nickel and 
zinc, and to some extent magnesium. Steel, 
instead of aluminum dial wheels are being 
used on new telephones and phones 
equipped with less nickel and zinc are be- 
ing tried out. 

Synthetic rubber and copper are being 
tried out as substitutes for such uses as 
aluminum in refrigerator ice trays. Syn- 
thetic rubber is being substituted for nat- 
ural rubber, which must be imported, in 
scores of articles, including linings of bul- 
letproof gasoline tanks for airplanes, acid- 
resisting linings for tanks, hose for gaso- 
line and oil and many other things, even 
tires. In many cases, the synthetic rubber 
is superior to natural rubber. The princi- 
pal handicap is the lack of production fa- 

(Continued to page 188) 
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[STANLEY^ 

Trade Mark 

Want to measure around a curve? Want to take 
an inside measurement? Want to slip a rule out of 
your vest pocket that will extend to six feet? Get 
a Stanley "Pull-Push" Rule! 

These "rules of 1000 uses" are made with all types 
of cases; blade lengths, 3 and 6 feet, priced 30c to 
$1.50. Be sure to ask for "Stanley". Catalog No. 
35, describing all Stanley Tools, free on request. 



STANLEY TOOLS 

DIVISION DF THE STANLEY WORKS 

NEW BRITAIN, CONN., U. S. A. 

"The Tool Box Of The World" 



Extra Money BooL 

SEND NO MONEY • Books Sent C.O.D. Anywhere in U. S. 



These famous Pay-Raisinfc Extra 
Money BookH have helped thou- 
sands of others. Let them 
help you loo. Check this 
list and inail with your 




SELECT 
FROM 
THIS LIST 



BLUEPRINT READING 

For niillfllriB Trades. . .$1.25 
STEEL SQUARE 

Hest Methods of Using $1.00 
1000 SPARE TIME MONEY 

MAKING IDEAS 

Start, Your Own BiLslncs8$1.00 
MECHANICAL DRAWING 

I.*;irii Drafting; Ciood 

Salary $1.50 

SHEET METAL WORK 

lioth Ligbt and Heavy 

Metal $2.50 

FORGING PRACTICE. $1.50 

FOUNDRY WORK $2.00 

AUTO BODY & FENDER 

REPAIRS 

Itp-to-datc information. $3. 00 
WHAT TO MAKE 
2-Vol. Library of Worth- 
while Projects for 

Craftamen $0.9S 

PRACTICAL 

MATHEMATICS 
Ileal Help ttir Kveryone 
Who Uses KlRiires. . . .S2.00 
REFRIGERATION 
Klectrlc. Oas. Be a Ser- 

vire Expert $5.00 

THE BOY MECHANIC 
New Edition of 

Famous Book $2.00 
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name and address. Pay postman 
on delivery plus few cents post* 
ase. Send lOr for bitr 128 
papc catalog of helpful 
hook.s and homcKTaft plans. 



SHOP NOTES LIBRARY 

Thousands of Useful 
ideas. Set of Ave 
Ble Volumes. . . $2.45 
NEW RADIOMAN'S 
GUIDE 

For Serviceman, 

Student $4.00 

AUDELS WELDERS GUIDE 
New Hook. Covers Klec- 
trlc and {;a.s $1.00 

MONEY MAKING FORMULAS 
New 480 Page Book . . $4.00 
PAINTING & DECORATING 

New Book $1.50 

UPHOLSTERY 

Siiirt .Shop of Vour Own. $2.00 
AUTO RACING 
How to Build Cars, 

Speed Up Fords $1.00 

CONCRETE 

1001 Way.stoU.se $1.98 

BLUEPRINT READING 

For Machine Trades. . .$1.50 
ROPP'S CALCULATOR 
Cuts Figuring to Mini- 
mum 50c 

ESTIMATING FOR 
BUILDING TRADES 
Figuring Material and 

I..abor Costs $4.75 

REWINDING ELECTRIC 
MOTORS 

Enables Anyone to be- 
come expert $1.00 

SOILLESS PLANT GROWTH 

Complete Directions. . .$2.75 
DIESEL ENGINE MANUAL 

Practical $2.00 

TRAILER BUILDING 

Four Tested Plans $1.00 



MECHANICS PRESS 

200 E. Ontario St., Chicago 





New CataloK 
n h o w 8 all 
famous Byn- 
cro JUc Sawn. 

rroject bo4ikft. 
t> Free — 
write! 



New, powerful tnarnetie SYNCRO jiic saw readv 

^'or craftsmeni Cuts %" soft and W hard 

'"ood.tliin mefjil.pljiwtirs — onioothly. 

quickly. n:ifelv! I3H"thro*t 
clearance! U.OOO •^trokea 
Per .tf i n u te — 7 200 down 
Outline Btrokes, 7200 upward 
non-cuttinx. repelUnc S.\FETY 
Btrokesl No motor to buy — no 
oiliiiKl No rotating parta to 
wear. Lafltii a lifetime. Portable. 
JuBt plug it inl Only $10.95 at 
Penlera. If he hnnn't it. vend 
check or M. O., we'll ship pout- 
paid in U. S. A. Satisfaction 
Guaranteed. 



ONLY $10.95 



Complete with 6 
blades. 6 foot cord 
with plug:, ready 
to use, $10. S5. 
Higher in Canada. 




SYNCRO DEVICES, INC. 



3265 Bermuda, Dept.PM-71 
Ferndale-Datrolt, Mich. 




Voolof/OO/Uses J 



A WHOLE TOOL SHOP 
IN YOUR HAND 

Does just about everything on 
metal, wood, alloys, plastics, horn, 
bone, glass, etc. Uses 300 acces- 
sories to grind, drill, polish, rout, 
cut, carve, sand, saw, sharpen, 
engrave. Plugs in AC or DC socket. 



r 



FREE 64-paie CATALOG 

Describes all Hnndee 
Products and their 
\vi<le application In 
crafts and industry 
all over the world. 




OBDER ON ll-DArs 
MONEY-BACK TBIAL 

For your own hobby 

enjoyment or as a gift, — DeLuxe Model 
weiRhs only 12 oz. Speed 2.'), 000 r.p.m. 
$18.50 po.stpaid with 7 Accessories. 

CHICAGO WHEEL & MFG. CO., 108 S. Aberdeen St. Chicaco, III 
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MOTORISTS Wanted! 




(Continued from page 186) 



cilities, a problem being solved to some 
extent by the erection of new plants and 
.^^^^ TO MAKE THIS UAf/QUl^^ enlargement of old. 



FITS ALL CARS 

Constmrtedof ^ixpartft 
f uaed into UbinKlf? unit, 
adjusted and a^nled at 
tJls /artory. Easily and 
qalckly in.-; talledby any- 
one in a few minut03. 



GAS SAYING TEST 

Will you permit us to send you at our risk 



,«-*M»W*«*U»aw W^wa w.. — . 0— . ^ 

Vacn-matic is cnfi'rcfv di/Tf rent/ It operates on JsJ 
the Bupercharpre principle by automatically add-^ 
in(racharpeofextraoxygen.drawnlreefromthe 
outer air into the heart of the paa mixture. It is 
entirely «atom«tie and allows the motor to •breathe ar> \ 
thocorrecttioio.openinirBnilcloBlna as reqaired. bavcs j 
opto S0% on eras costs, with better motor oerlormance. 

A6EHT8 m 



MAKE 80c PROFIT- $1.00 SALESc 

Two fast selling products. Make them yourself. Material sup- 
plied with labels. For Autos, Metal, Glass, Upholstering. Your 
name on labels. FREE OFFER. Write 

DE-VERE PRODUCTS CO.j D«pt. 4, Dayton, Ohio. 



METAL AND WOOD WORKING MACHINE TOOLS 



SmkI for now FREE catalog of comploto ■ 
lino of MacfiJnos, Motors and Accossorlos " 

WALKER-TURNER CO, INC* 171 8ereknMSt,Ptai>lieM,N.J. ■ 




Aak today for your set of 8 compiele plaai. Eaay 
and iaexpenalve to follow. Fun for the wholo 
famUy lo balld and um. Endoaa lOe for handUiiB. 

'-^Jhst, MAJESTIC 0^ ivitfiWoV iituM 



SPECIAL 



j^v^^ Nylon, a synthetic fiber, already is known 
^ HaXhe public, especially women, as a good 
theVacu-matic adevicewhichautoowners s Substitute for silk, of which almost all must 
cJ''?eTt^■t'at^ou°r?fskX^^^^ ^6 imported. The use of nylon instead of 

Kio?'^?errSore^po^«,'2ic\T^^^^^^ silk in parachutes has been the subject of 

faster acceleration, the test will cost you nothing. eXtCnsive Studv 

Aofomatic Supercharge Principle, 

Just recently the_^gstinghQuse Electric 
and Manufacturing Company annotmced 
the devfcfiupillenl 6f a new magnetic steel 
which is expected to help conserve Amer- 
_ ica's supplies of steel and copper. Used in 

FOR INTRODUCINQ. Here's a splendid opportu'nity for unuaual ealeij^ f roTicfr«T'Tr»f»ro \\\t^ nour nrnrliiot txrill rx^rmit 
and profits. Every car, truck, tractor owner a prospect. Send name and iranSIOrmerS, Xne neW prOUUCl WIU permit 

BddreRanowforbiifmoneymakinffofTerandhowyoucanKetyouraFree. n Vi i t»V> - cf r a rl ctfiol n11r»\7 nnri or>r»- 

Thovacu-maticco.,7617. 581 w. State Street, wauwatosB.w*. ^ savmgs oi nign-graue Steel ailoy ana cop- 

per amounting to more than 5,000 tons per 
Oyear. The amount of copper saved would 
make brass jackets for 400 milhon 30-cali- 
ber shells for army rifles. The brass used 
in these shells is about 90 percent copper. 
The magnetic steel, called Hipersil, makes 
it possible to build transformers that weigh 
less than those made of the materials em- 
ployed heretofore. Thus, less copper wire 
is required than in the old type and the 
new transformers permit less drop in volt- 
age when a demand for power is made up- 
on them. It is voltage drop that often 
causes dimming and flickering of house 
lights. 

The himt for "ersatz" is removing the 
shiny "tinfoil," made mostly from alumi- 
num foil, from our chewing gum, candy 
bars and cigarettes, but in its place will be 
a wrapping material "just as good," at least 
good enough in the emergency. 

At first glance, it appears that Mr. and 
Mrs. America will experience little or no 
inconvenience from this temporary period 
of substitutes. 

Razor Blade Used as Eraser Guide 

When typing at 
home and there is 
no eraser guide at 
hand, a safety- 
razor blade of the 
type shown can be 
used. Before us- 
ing the blade, the 
sharp edges 
should be dulled 
with a file or on a grinding wheel. 

—William Swallow, Brooklyn, N. Y. 



Book Catalog 



Home— Garden — Trades— 
Edueatlonal— Mechanical 



Send 10c In coin or U. S. 
stamps right now for this Kreat big 
book catalog! Thumb through its 
intorcstiiiK pajresl Notice the 
tremendous selections of books 
on virtually every subject . . . 
special mechanical books that are 
not sold in stores — books that 
brinsr extra Joys to livinpr. books that 
help you increase your Income — puttin„' 
extra cash into your pocketl . . . Shop Work. Car- 
pentry, WcldinR. Gardening. Photography, Mechanics are only a few 
of the subjects listed. 

MAIL lOe FOR YOUR COPY TODAY 

This grand catalog with beautifully colored cover will be rushed 
to your home! ' " ' " ' 




Send for it now! 



POPULAR MECHANICS PRESS, Dept. 299. 200 E. Ontario, Chicago 




^Y^J^OLESfiLE CRTftLOG 



4000 

OPPORTUNITIES 

Household goods, display card 
items, wearing apparel, cos- 
metics, foods. Jewelry and toys 
are a few of the thousands of 
articles shown In this exciting 
catalog, for salesmen, agents and 
dealers. 

260 PAGES 

Chock-full of interesting money 
makers, Sales Ideas that may in- 
crease your earnings $2 to $15 
a day and thrilling values, ga- 
lore. Each and every Item sold 
under a money-back guarantee. 
Get your copy by sending for it 
today. 

CDADC l^n HURON 
•rVHS W., LCCtNTKR, MINN. 





188 



POPULAR MECHANICS 



Guarding Our Vital Industries 

(Continued from page 30) 

tives as well as Federal Bureau of Identi- 
fication operatives whose identities are un- 
known even to the police staff. 

If you apply for a job in the plant, you 
are first photographed and fingerprinted 
and then you wait ten days while your 
statements and background are checked. 
Once on the payroll, you wear a badge that 
restricts you from every part of the plant 
except the area in which you work. At ir- 
regular intervals the contents of all lunch 
boxes and other packages carried by em- 
ployes are inspected. 

No outsider can enter the plant unless 
he has an appointment with an official in- 
side and he can't get through the entrance 
imtil his appointment is confirmed. Only 
American citizens can enter under any 
circumstances and no visitor can wander 
aroimd at will. If his appointment is in the 
engineering department he must undergo 
a second scrutiny and sign a pass book up- 
on entering and leaving. 

No one except special employes who 
have sworn to observe particular secrecy 
is permitted in the restricted parts of the 

plant where confidential work is being 
done. Even those who are working on a 
secret project can't gain admittance to the 
restricted area until they have shown their 
special credentials to a guard. Then the 
guard opens a barred entrance door by 
remote control. 

Fire is one of the most dangerous weap- 
ons of the saboteur and at Douglas extra- 
ordinary precautions are taken against it. 
Each working shift has a fire chief who has 
given special training to himdreds of the 
men in his shift. Fire equipment that in- 
cludes carbon dioxide tanks and asbestos 
suits is scattered through the plant and the 
company maintains a large modem fire rig 
that is also suitable as a crash wagon for 
handling accidents at the airport. 

Every one of the smart tricks employed 
by professional arsonists has been studied 
and prepared for. The fact is that fires, 
most often caused by carelessness, are 
more prevalent during times of re-arma- 
ment simply because of the rush of work, 
and this is one of the reasons for taking 
elaborate precautions against fires. 

The Santa Monica plant and the other 

(Continued to page 190) 





DESIONEO 
BY EXPERTS FOR 
AMATEUR HOME BUILDERS 

Now — you, too, can assemble your own boat 
in a few spare evenings, start now — launch 
your boat for a cruise next weekend. 

KAYAKS, ROWBOATS, OUTBOARDS, 
INBOARDS, RUNABOUTS & DINGHIES 
"U-Mak-It" Cut-U)-fit bouts — everythiniE you 
need to complete tlie bout iiicludinK hardware. 
SuveuptoSO%. Simple as A-B-C. No experience 
neoeMary. . Illustrated iitep-l,y-!.tep txiilding 
directiona. Thousand! of Satisfied Builders. 
SEND lOc POSTAGE 
(coin) for our two interestinx colorful cataloffs- 
Latest desiKna. Marine Plywood Construction- 
Largest selection we ever offered. 



• Please send me at onre your two | 
cataloca. Enclosed find lOo postage (coin). | 

Name | 

I 



Address 

KAYAK BOAT CO., 1S4P, Eait 12»th St. 



NswYork, N. Y. 




AN OUTSTANDrNG VALUE 
IN LOW-PRICED CAMERAS 



II 



THE BRILLIANT 

No other camera has such a larfce, bright and 
clear view in finder. It can be seen at a glance 
whether the shot is worth while. Automatic 
atop prevents overwinding of film. Has F7.7 
lens. Mono shutter and built-in "hold-all" com- 
partment to carry filters, etc. Takes 12 pic- 
tures, 21/4x21/4, on standard 120 film. 

AC Formerly 
•Va $12.50 

Mail Orders Fillad. 
Write Dept. P.M. 
110 W. 32 St., N.V.e. 




WORLD S LARGEST CAMERA STORE BUILT ON SQUARE DEALING 



HEAT WATER for LESS . . . 

^OIL! 



Oil Burning Hot Water Heaters equipped with 
A-PTIIEHMOSTATIC OIL CONTROL lieep 
wafer at i^teady tempcratire day and night. 
Dependable, automatic, reouiren no attention. 
Can be adjusted for any desired water tem- 
perature from 116° to I64». 
.Save Money on Hot Water Costs! Ask vour 
Dealer if hia Oil Burning Hot Water Heal- 
ers have Dependable A-P THERMO- 
STATIC CONTROL . . . 
AUTOMATIC PRODUCTS COMPANY 
2432 N. 32nd St., MilwaukM, Wis. 
faeturerw of Dependable Control* for Room Heater*. 
Heatere, Furnace*, and (^/immerrial Refrigeration. 




Water 



MOTO-SCOOT 

MOTO-.SCOOT— The smart, modem, lowest-cost motorized transportation 
fordelivery, sport and utility. New streamflow lines — bi^cger and roomier 
delivery model.s — sportier job.*? for pleasure and rental featured for 1041. 



FOR 
AND 



BUSINESS 
PLEASURE 



120 miles per GALLON 
35 miles per HOUR 

SOLO 
DELUXE 
MODEL 
$U9.50 



RENTAL OPERATORS: 

Ront Moto-Sooota for SI. 00 sn 
hour similar to bicycles. Atk 
for rental plan. 

DEALERS: 

This is the full profit lin« de- 
■iKned to make money for you. 
FranrhiM territory available. 
State qualifications. 

• Ftatir-lip CmMi 
[•lH-lHHPM*lMr( 
1 • Mfli-CiibN 

1 1 Different models * KU Stwtar 

WRITE TODAY FOR ILLUSTRATED COLORED FOLDER. 

A Product of 

MOTO-SCOOT CORPORATION 

■442 SOUTH CHICAQO AVE. CHICAOO, U.S.A. 



JULY, 1941 



189 




For championship engine performance, maximum economy and 
dependability on your vacation tour, make sure your spark pUigs 
are Champions — the spark plugs champions use! 

WHETHER YOUR VACATION tour takes you to 
northern lakes and streams or "down Mexico 
way", your car will perform better if your spark 
plugs are dependable and in first-class condition. 

So to be sure of carefree motoring have your spark 
plugs tested before setting out on your vacation 
tour. If they are worn out, of inferior quality, show 
leakage under pressure, or have been in service 
in excess of 10,000 miles, have a set of new Cham- 
pions installed. They will soon pay for them- 
selves in gas saved, renewed 
power, speed and better all 
around engine performance. 




he Sil lment searoutstanding among 
Champion's patented features, eliminates 
troublesome leakage common to ordinary 
spark plugs. Leaky spark plugs overheat, 
causing pre-ignition and rough, unrespon- 
sive engine Operation. Insist on Cham- 
pions — the spark plugs champions use. 



c^^oure (Uuycufd eiltAOc^ ufitit (PAtiofyPcott ■' 



I 



^ 3?/ •■ ■ • 

(Continued from page 189) 

Douglas divisions are being augmented by 
a new $12,000,000 aircraft factory at Long 
Beach in which, in addition to the present 
kinds of protection, camouflage that will 
hide it from air observers is being provid- 
ed. Even if an enemy bombing crew knew 
the factory's location it would have trouble 
picking out the buildings and if the plant 
should be bombed the damage would be 
held to a minimum because of the scat- 
tered arrangement of the buildings. Al- 
ready close to completion, the decentral- 
ized factory will consist of 12 buildings so 
placed over 200 acres that each building is 
separate from the others. 

The plant will be virtually invisible at 
night, both from the groimd and the sky, 
owing to its landscaping and the fact that 
light traps and filters will prevent light 
leaks. Even the entrance to a railroad 
freight terminal in one of the buildings 
will be protected by giant double light- 
proof doors. The factory will be self-con- 
tained as far as power and gas are con- 
cerned, independent of outside sources. 

The lessons in protection that are being 
learned at Douglas and at the other air- 
craft factories are being applied rapidly in 
automobile plants, steel mills, and even in 
petroleum refineries. In every industry 
connected with the re-armament program 
the workers are being cautioned to report 
every action or circumstance that seems 
in any way suspicious. Even though only 
one in a himdred such tips may lead to im- 
covering an actual case of attempted sab- 
otage, constant vigilance of employes may 
save their lives and jobs. This is one of 
the most important factors in making 
America's defense both spy and sabotage- 
proof, 



ACTUAL SIZE 
V-PLUQ 




I V 



Nil 



nriii 



Tkriit Lnttk 



«il|kt,trias 



732 



MODEL BUILDERS— ATTENTION! 

Champion has designed 3 
spark plugs for model gas 
engines which give the same 
dependable performance as the 
regular spark plugs. Sillment 
sealed. Sillimanite insulator. 
Alloy needlepoint electrodes 
for easy starting. One piece con- 
struction. 

CHAMPION 

SPARK PLUG CO. 

900 Upton Ave. 
Toledo • Ohio 



V-2 



V.3 



•/4'-32 
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Crr iterial 



Man-o'-War With Wings 

(Continued from page 11) 

gases have been provided for heating the 
living spaces, and provision has been made 
for an electric stove in the galley. On an 
extended flight the crew may spend three 
days in the air. Life rafts as well as para- 
chutes in racks are carried. 

Although its basic design would be suit- 
able for a commodious 75-passenger air 
liner the B-19 has a strictly military inte- 
rior. A gunner occupies the tip of the nose 
with a bombardier at his sighting instru- 
ments below and behind the gun station. 
The pilot and co-pilot sit side by side in 
the main control cabin, some 30 feet for- 
ward of the leading edge of the wing. Be- 
hind them sit the navigator and command- 
er at their desks and behind these men are 
the radio operator and chief engineer. The 
radio system includes as much equipment 
as a medium-sized broadcasting station. 

The mechanics' quarters are aft of the 
main control cabin and from their com- 
partment the mechanics can enter the 
wing, walking along electrically-lighted 
passageways to the engine nacelles. Ordi- 
nary adjustments and minor repairs can be 
made during flight. The main engines 
drive the instrument air pumps, the big 
hydraulic pumps, and the de-icer pumps, 
as well as turning the flight propellers. 

Aft of the mechanics' compartment are 
the auxiliary engines, refueling valves, 
oxygen supply, and other gear, and aft of 
this department is the big bomb bay. To- 
ward the tail of the fuselage, reached by a 
passageway, are a wardroom and sleeping 
compartment, the galley and the rear gun- 
ner's compartment in the tail. 

Both the main control cabin and the 
sleeping compartment are soundproofed 
and heated. An oxygen system leads to all 
stations on the ship and portable oxygen 
equipment also is provided. 

The wing tips of the B-19 are almost 16 
feet above the ground. An ordinary board- 
ing gangway would be impractical, so you 
climb a stair ladder that drops down from 
a hatchway in the bottom of the hull. 

Construction of the bomber began in a 
seven-story 110-ton steel jig that held the 
wing and center section of the fuselage in a 
vertical position. The nose section was 
built separately and the rear end of the 
fuselage and tail group as a third unit. 




DRILL 
PRESSES 

the 
Nafion 





Lathes • Drill Presses 
Arbor Presses • Shapers . Vises • Motors 



BIG MONEY Assembling 

NEW BOAT! 

Mkke big money on each 20-lb. ^fe&d KI-YAK you 
teuilv aatembU nt home from complHe "out-to-fit" 
Kit at amazine LOW COSTt Seaworthy, Fasti 
Snappiett thing afloat. (Compiete Sailing Rig, a 
few dollarH e&tra.) Also 3 other portable paddle- 
Bail models AND 2 portable outboard motor. Mil, 
oara models. Finished Double Blade Paddle or Can 
now INCLUDED with your KI-YAK. Wrile tor 
Free Circulars. Factory-to-you-price.tl 

MEAD GLIDERS, is S. Market, Dept. B-71, CHICAGO, ILL. 




WRITE 

for biff 
illustrated 

FREE 

circulars! 




Oh 
Boy! 



An assortment of over 606 
pieces of fireworks worth (6.16, (or S2.96 cask 
with ordM-. We have the famous ''ZEBRA" 
flashlight crackers. World's loudest. Yoa get 
more for your money at BANNER. 100 FREE 
salutes with every order. Write for free catalog. 

BANNER FIREWORKS 

Box 173-L W. Toledo, Ohio 



GARDEN and SMALL 
FARM TRACTOR 



'Peppy 
Pal' 



• LOW COST POWER for home (iardens, poultry 
and fruit r;tnclu's. fsi.Tt^'s, jjTKPn houses, mowin 
l»arks fU-'. I'low.s. culti\ atvs. etc. Sizes to 
« H P. Write fi.r 10 DAY TRIAL OFFE R, 
LOW PRICES and FREE CIRCULAR. SHAW V<«"r*^^ 
MFG. CO.. 4507 FrontSt., Galcsburg. Kansas 




1 H.P. 
with 
Cutter Bar 



MANUFACTURING 
/ OPPORTUNITIES 




IN BUILDING INDUSTRY— with machine and 

process i>ro<lu« iiiir pcnnitiunt construction with 
savinijs of 1 ;i l;ii)ur. 1 2 morlar. and 1/3 ma- 
lerinl costs— iislilar, liidhiw, venecp or solid 
walls— plain or 40 colors. 

WE EQUIP YOU with Automatic Machinery— 
lari^e production only one or two men. F.nuip* 
merit costs but fraction of other processes with 
equal CAi>acity. 

INVESTIGATE— let US Show you why building 
today offers you the neatest opportunity for 
trrowth, expansion and proflt in a buRlness of 
your own. uslnfr raw materials available tn 
your territory'. Write today. 

W. E. DUNN MFQ. CO. 
600 West 24th St. Holland, Mich. 
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The RIGHT Lathe 
For Every Shop Need 





16" swing South Bend Underneath Motor Drive Quick 
Change Gear Precision Lathe. 



141^' swing South Bend Tool Room Underneath 
Motor Drive Precision l^the. 




13" swing South Bend Underneath 
Motor Drive Quick Change Gear 
Precision I^ilhe. 



lO* swing 1' Collet South Bend 
Tool Ko<>in Underneath Motor 
Drive Precision Lathe. 



9" swing Model A South Bend 
Workshop Quick Change Gear 
Precision Bench Lathe. 



THE importance of selecting \he Right lathe 
for every shop need is emphasized today 
by the urgent demand for increased produc- 
tion resulting from our present national emer- 
gency. Maximum production at minimum cost 
can be attained only when the lathe is matched 
perfectly with the job. 

Consider the work to be done, then choose the 
size and type of lathe that will give you the 
most efficient service. Remember that versatil- 
ity and precision are important in a tool room 
lathe. For manufacturing operations, a lathe 
must also have plenty of power, speed, stamina. 



South Bend Lathes are made in a variety of sizes 
and types that will efficiently handle a wide range 
of metal working requirements. They can be sup- 
plied with equipment for precision tool room 
work, manufacturing operations, general machine 
work, and for many special classes of service. 

Consult our Engineering Department about the 
lathe best suited to your work. We do no spe- 
cial tooling and make no special machines, but 
we will gladly give you our recommendation. 
A copy of our new Catalog No. 100 A describ- 
ing all sizes and types of South Bend Lathes 
will be sent on request. 



SOUTH BEND LATHE WORKS 

906 [AST MADISON STIEET, SOUTH lEND, INDIANA, U. S. A. 
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YOU are president 

of a power plant 




ihe generator under the hood of your 
car is your power plant for supplying 
the current to operate lights, ignition, 
radio, heater and other accessories; in 
addition, it is called on to keep the 
battery in a charged condition by re-, 
placing the energy consumed by the 
cranking motor in starting. 

As president of this power plant, you 
have certain responsibilities. First, 
know the make and capacity of the 
generator in your car. Second, see that 
the generator is kept in good condition 
to supply the current for your require- 
ments; a good battery that requires 
frequent charging is a sure sign that 
the generator or regulator needs atten- 
tion. Third— and very important— 



make sure that original equipment 
parts are used in servicing your 
generator. 

Delco-Remy generators, incorporating 
in their design the improvements and 
refinements of Delco-Remy's long 
manufacturing experience, are original 
equipment in millions of cars and 
trucks — nearly half of all cars and 
trucks sold. Delco-Remy original equip- 
ment service parts and replacement 
units are available at good service 
dealers everywhere. 




World's Largest Manufacturer of Automotive Electrical Equipment 
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THE SmOKE'S \\THE THING! 

—Right, Ben Hogan! 

I he smoke of slower- burning 
Camels gives you 




28^ 

Less Nicotine 



than the average of the 4 other 
largest-selling hrands tested — less than 
any of them — according to independent 

scientific tests of the smoke itself 



135 POUNDS-hut they say 
he has the greatest swing in 
golf. And to champion Ren 
Hogan, Camel's extra mild- 
ness is mighty important. Im- 
portant to any smoker... 
hecause this extra mildness is 
in the smoke itself. 

And Camels give you less 
nicotine in the smoke than 
any of the other 4 largest-sell- 
ing hrands tested . . . 28% less 
than the average of the other 
brands. Extra mildness— extra 
freedom from nicotine in the 
smoke. Switch to Camels now! 



BY BURNING 25% 
SLOWER 

than the average of the 4 other 
largest - selling hrands tested — 
slower than any of them — (Camels 
also give you a smoking plus 
equal, on the average, to 




Extra Flavor 

always hits the spot. 
That's why I don't 
tire of smoking 



amels 



ft 




And Camels 
smoke so muck 

Cooler, too! 



n 
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EXTRA SMOKES 
PER PACK! 



For even greater economy and 
convenience, get Camels hy the 
carton at attractive carton prices. 




"THAT CAMEL FLAVOR is some- 
thing very special," says Ben Hogan 
(above). \es, too-fast hiirning in a ciga- 
rette dulls flavor and fragrance. The 
costlier tobaccos in Camels burn slower, 
give you a cooler, more flavorful smoke 
. . . and less nicotive (see above). 



c 
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